RCRVwrt] 00 ar ee - ~—- 


Economics & Cost 





PETROLEUM SYMPOSIUM 


REFINER | 








r ee! ; 
- od eae 
PY ee 
F ee rae Tey A y 
MeN SA - q 
+ oe , te “ . Se i. 
Pw eg eee Cat Righee eae DS eee. Se Sey: Me 
‘ Lah ae RD i a a a ia i ae ia Ps ee 
7 eae > evs ; wee : =a Me e Pome: oF Eee 
| ’ 
| ‘ 
' 
’ 
} . 
. 











3000 impulses help keep 
mid-west refinery “on stream” 


HIS big refinery at Lawrenceville, 
Ill.—like a lot of other important 
refineries — uses Yarway Impulse 


Steam Traps 


Over 3000 Yarway Impulse Traps 
are installed on tracer lines and for 


draining steam headers. 


Popular features of the Yarway 
Impulse Steam Trap are its ability to 
get equipment hot in a hurry—and 
keep it hot! .. . also its small, handy 
size—fits in easily in any location; 
its stainless steel body and working 
parts; quick installation; easy main- 
tenance; low initial cost 
IT FLOATS 
ON THE LOAD! Another advantage —IMMEDI- 


ATE DELIVERY from 250 local dis- 
tributors, plus quick service from 
nearby Yarway field engineers. 


More than 900,000 Yarway Im- 


his little valve—the only pulse Steam Traps have been sold. For 


0 y part i i NI r - , 
pores pe sctually a free Steam Trap Selector, write... 
floats on the condensate 


load, discharges each tiny 


bit_of condensate as it  YARNALL-WARING COMPANY 


forms keeps hot steam in 
the equipment every min 128 Mermaid Ave., Philadelphia 18, Pa 


ute of operating time 


)  YARWAY 
| impulse 
steam trap 
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A Quick Look at 


SYMPOSIUM: 
ECONOMICS AND COST ESTIMATING 
ol top-flight 


of economies and 


There ha beer 1 Conspicuous dearth 


editorial material on the ibpects 
cost estimati Thi void mm othe technic il literature 
ha existed despite thre energetic ellort of technical 


mavazine editor throughout the industry to brin 


their reader valuable information on the heart and 


refining and petrochemir il busine 
REFINER take 

of th Symposium i notable exception to 
vast trends. The four in this symposium 
reveal pricel cts and heure methods and 


foundation of the 


reat price in the ut 
irticles 
entire 


procedure at tthe ; ‘ 


reclusts economie mad cost estimatin 


—Short Cut Estimating of Processes. Page 97. 
All the data needed to prepare reasor ible cost esti 
t frequently 


ile ‘ thre mire purel ised Processes 


Crontanu hitherto 


factor hat 


unpubl hed teure mid 
implity the job 


—Economic Analysis in Petroleum Refining. Page 
102. Here are the answer mad the reasons back of 
them. on how to determine the dollar values of pay 
outs on te installation optimum operating meth 


vd cost of nev product 


—Economic Analysis in Chemical Plants. Page 
107. Ln extremely helpful perspec ye of how the 
petrochemir il il du try conducts thre financial ice ol 

their beasine plu it liberal education in) the " 
neering cconmomn beehvinnel the development ol me 
product 

—Definitive Cost Estimating. Page 110. The pr: 


( iit irticle on estimatin showed the way for the 


horseback 


ical follors up the author leads you 


preparation of or quickie estimates. In 
thi paper. a le 
throuoh the complicated business of preparing a firm 
or definitive estimate 


hi hrewd it ily I 


of estimatin 


or bid. Readers will profit tron 
based ON LIMpPressive experience 
subcontractors 
ind others 


pittall and dangers 


iten prime contractor protits 


Compare These Four Methods for Making Phtha- 
lic Anhydride . . 


race commercially 


- How ean phthalic anhydride be 

Phe most important me thods are 
presented here with a complete discussion of how they 
differ vield 
purity are also fully covered for both fixed bed and 


Page 113. 


Operatin technique ind product 


the dized catalyst operation 


Analyzing Process Control Systems .. . Ilere is a 
pra tical ipplication of thre new eT neerit Schemes 


with the aim of 
tability ind efliciences The 


of anal t prac control systenrs 
impro response 
author fo an extractive 
unit inalyzed the test data raphically 


itically found the bues in the 


ipplied the new technique 
distillation 

md mathem “Vstem 
ind itvie ip) vith the slutions to the problems bay 


i rot rbole } t-thepeer turn to pane Pts. 


A Direct Method for Predicting Vapor-Liquid 


Equilibrium Ratios . . . Her 1» method for pre 


Petroleum 


Refiner 


this month 


dicting these data with high accuraey but without the 


tedious trial-and-error calculations. The method car 


he used for olefins as well as paraflins at pressures 
up to 1O.000) psta The eflects of mixture composition 
on equilibrium ratios ts simp titi d through the identi 
fication of mixtures by convergence pressures This 
first part of a two-part paper deals with the general 


method and ipplication to binary s\stems Page 121. 


Packed Height a Variable in Flooding? . . . 
Here. for the first time. are the data to prove that 
packed height is a variable This variable has been 
Phe authors port out 
that it would be wise to make for the 
packed height in eneraliz d correlations Page 125. 


neelected in the many studies 


correctior 


Nitration and Sulfonation of Paraffin and Aro- 
matic Hydrocarbons ... This is Part VI oof th 
informative series L nderstanding the Chemistry of 

Petrochemical Reactions.” For a clear. concise expla 

nation of the many Ty pes of nitration and sulfonation 

Phe eneral 


ithe luce d 


reactions, read this interesting article 


rules for nitrating hydrocarbons are also 


Page 129. 


How to Select Pumps - « « Here is a manutacturer = 
eve-view of the really Important lactors involved in 


makin 


portant are 


a Wise pump selection. Among the more im 


head-« apacity requirement complete 


description of thiid to be pumped, operational limits 
ind customer policy on first-cost) versus maximum 
Hexibility possibilities. These quickly-read, practical 

1 stions may save vou real money and add to the 
performance of pumps slated for future purchase 


Page 133. 


The Mechanical Engineering Design of Fluid Hy- 
droforming Units . . . The catalytic reforming of 
naphthas is of top interest to refiners throughout the 
world, and the latest commercial process is Fluid 
Hydroformit Here is a keen engineerit 


inalvsis of 





i! design features of the first commercial 
Fluid Hvdroforming Unit 


ind operators. Wi 


dy of this aet 


the mechani 
Process and design el 
I! profit from a 
Page 135. 


eers inavers 


ual case history 


Whip Waste Disposal Problems By These Meth- 
— Imperial Oil Limited had a tough waste 
disposal problem with refinery effluent entering the 
St. Clair River only a short distance upstream of the 

port for 


ins took 


ive the proble m 


Detroit's municipal water supply 


idvantage of three recent develop 
circular separators, bio 
oxidation, and flue gas distillation. For an 


ind factual account. turn to page 139. 


This series 


Refining With Adsorbents—Part V... 

- concluded with a comprehensive discussion of 
vapor-phase refining with adsorbents This type of 
process is chiefly valuable for its ability to stabilize 
ind desulfurize light Typical 
examples complete with operating and 
ire discussed. Turn to page TEE. 


petroleum fractions 
analytical 


nformation. 


Physical Data on Hydrocarbons... \ow available 
on punch cards are the data from API Project 44 on 
hydrocarbons and related compounds. These cards 


these data which 


msiderably enhance the use ol 
Irie lude = lected 
dynamic properties for more than 935 compounds 


Page 145. 


values of physical and thermo 


Correlating Equilibrium Flash Vaporization Data 
. . « In the first paper of this two-part series the 
writers presented correlations of EFV data which 

could be used to obtain data at pressures other than 

experimental pressures Here the correlation is pre 
sented in a simple alignment chart. You'll be sur 
prised at the simplicity and the accuracy of this 
nomograph Irv it on your favorite hard problem 


today. Page 151. 


On-the-Spot Asphalt Quality Test... | s« this in 
expensive method as a quality control indication to 
check asphalt topping units often and quickly. The 
test checks the standard ASTM 


vithin plus or minus 5 percent. It can be run in a 


penetration test to 


whereas the penetration test re 
quires almost an from the time the unit is 
sampled to the time the results are reported back 
For details on this novel method worked 


matter of minutes, 


hour 


to the unit 
out by the 


Pulane University Practice School. see 


page 155. 


Modern Grease Plant Goes on Stream... Among 

the many novel features of this plant are: centralized 
weighing of all 
hot oil heating 


ingredients 
and ‘ old oil 


pressure vacuum con 


control of operations. 
| making 
equipment 
and high « ipacity mill and de 
juick hut complete Visil 
plant. turn to 


1 rease 
cooling of kettle 
tactors and kettles 
hyvdrator-deaerator. For a 

lern higl Capacity grease 


lo i ride 


page 155. 


How Are Your PRESS Relations? . . . Newspaper 
oil editors say >a lingering gulf between them 
and the public PETROLEUM REFINER 
isked some of the 
can be bridged. Turn to page 92 for their replies 


there 
relations men 
industry s experts how that eulf 


Investigate Your Fires to Prevent Recurrence. . . 
Fire losses can be reduced if vou will determine the 


cause of each tire: assess the total losses incurred: 


and count the lessons to be learned. Moreover, it isn't 


necessary to have a fire to learn a lesson in preven 
Franklin G. Wilson. director of API 


Prevention Services Page 232. 


tion, declares 


Safety and Fire 


New Problems Arise in tran... \ realistic ap 
proach to. the problem of Trans re-entry into the 
world’s oil markets must accept the fact that erstwhil 
consumers are no longer dependent on that nation » 


} 


oil, Similarly. other oil produce rs must recognize that 
iny substantial exportable production from Tran will 
Western markets 
production elsewhere. For an analysi 
see page 239, 


have to enter the it the expense ol 


of one of the 


industry s most eritical problems 


The Problem of Alcoholism in Industry .. . Her 


is a disease that costs 352 million industrial man 


, 


There are about million problem 


and about | million in the na 
What is 
Bring it out in the open.” says 
director of the Medical depart 


> 
Re oun 


hours per veat 
drinkers in industry. 
tion The vearly increase is about 250.000 
to be done about it? 
Dr. Bryce B 


ment at Standard Oil ¢ ompany (Indiana) 


Reeve 


tion of the problem is as necessary with aleoholism 
is with polio heart disease and cancer.” declares this 


authority Page 21 1. 





PETROCHEMICALS 


IN A NUTSHELL. . . 
e 55 process descriptions 


e 55 flow diagrams 


© 7 summation articles 


in the PETROCHEMICAL 


PROCESS HANDBOOK 


. . . 4 / | / 
oming “up “si ovemoecr,. 
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Bre mel seen: 


The most widely 
for REMOTE CO 


In refineries and on pipelines all over 
the world, LimiTorque Valve Controls 
are giving dependable performance. 
They open and close valves of all types, 
quickly, safely, surely. With push but- 
tons and indicating light panels, valves 
can be operated at remote locations 
while the status of the valves is always 
clearly known. Electricity, air or gas 
may be used for actuation. On many 
recent installations the high pressure 
gas in the lines has been utilized 

@s @ power source. 


Your valve manu- 
facturer can supply 
LimiTorque Controls. 


Write us for a copy of catalog L-50 
or tell us your valve operating 
problem. Our engineers will gladly 
help you find a solution. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH * CHICAGO - HOUSTON * LYNCHBURG, VA, 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 


REFINER 





THE LIFE BLOOD OF INDUSTRY FLOWS THROUGH STEEL TUBING! 


PATCO 


For Service and Reliability 


PACIFIC TUBE COMPANY Specializes in the manufacture of tubing from 
stainless, carbon and alloy steels. Patco produces 
cold drawn seamless tubing, welded tubing, 
and cold drawn bars. Write for our catalog. 


PACIFIC TUBE COMPANY 
5710 Smithway Street, Los Angeles, California 
Rer or Super 


resentatives f r Tube Company, Norrist 


West Coast 





ELIMINATES COST OF 
BORING OUT BAR STOCK! 


TIMKEN heavy-wall steel pressure 





tubing is ready-made for today’s 
higher operating temperatures 


F you need heavier-walled seamless tubing to withstand 
| rising Operating temperatures in your chemical plant, 
steam power plant or petroleum refinery, you can save 
money by getting Timken” heavy-wall steel pressure tub 
ing. No need to bore out bar stock. With Timken heavy- 
wall steel pressure tubing the hole’s already there. And 
wall thicknesses are available to withstand today’s highest 
operating temperatures 

You get fine forged quality in Timken heavy-wall steel 
pressure tubing because the piercing process by which 
Timken seamless tubing is made is basically a forging 
operation. Timken steel tubing has a uniform spiral grain 
flow for greater strength, a refined grain structure which 
brings out the best in the quality of the metal. And this 
quality is uniform from bar to bar and heat to heat because 
of the Timken Company's rigid quality control from melt 
shop through final tube inspection 

Over 20 years of research and experience makes Timken 
Company metallurgists the recognized authorities on 
heavy-wall pressure tubing. They'll help you select—from 
O.D.—the best 


size and analysis for your particular requirements 


Let our RSQ—Research 
tube problems. Ask the experts! The Timken Roller Bear- 


24 different analyses in sizes up to 10% 
Supply, Qualitv—solve your 


ing Company, Steel and Tube Division, Canton 6, Ohio 


Cable address LiMROSCO 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 





SPECIALISTS IN FINE ALLOY STEELS, 


lypical examples of Timken heavy-wall steel pressure tubing 


VISIT US AT THE |. P. E. 


Be sure to see the Timken Steel Exhibit, at Booths No. 139, 
140, 141, 142 in the Oklahoma Bldg. at the International 


> 


Petroleum Exposition (May 14 to May 23) 


GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





Here Are Facts 
You Should Know About 
Electric Motor Bearings 


A ideal motor bearing would operate for indefi- 
nitely long periods under all types of conditions 
without requiring any attention whatever. However, 
in the opinion of our engineers, such a bearing and its 
attendant lubricant are not yet available on the com- 
mercial market. Consequently, bearings for many 
types of operations, particularly where overloading, 
extreme temperature ranges and chemical and dirt 
laden atmosphe¢ res are involy ed, require Spec tal lubri 
cants or regular lubrication schedules 

Of course, bearings suitable for many kinds of 
operation under normal conditions can be built tO 
require no attention for very long periods — usually 
several years. Allis-Chalmers can supply sealed bear 


ings in all frame sizes through 505 on short delivery 


and without extra cost for applications of this type 


~4 
Tt) 

; 
i i 


| 
tit 

We believe that the design used in standard 
Allis-Chalmers drip-proof, tefe and ex plosion- 
proof motors re pre sents the best design for most 


industrial users. 


The Allis-Chalmers standard design consists of a 


double-shielded bearing mounted 


] hbricat } } } in 


ad venerous 


relief. Under normal ope 


Th WHILE OF 


t 


Without dismantling 


Bearing cap and seal 


Labyrinth 


Double- shielded 
grease seal 


bearing 


Plugged and 
tapped holes 
for grease and 
pressure relief 


Large grease 
reservoir 


T he large grease rese¢ rvoir and shic Ided bearing de- 
from the bearing due to 
high operating te mperatures Or ¢ ther causes will be 


catures ¢ 
nearby Allis-Chalmers Dist: 


Distributor 


LLIS-CHALMERS 


Milwaukee 1, Wisconsin 





Your 
Switchboard to 
Precision Data 


@ For temperature, batch weigh- 
ing, force and other measurements 
' investigate the Speedomax 
Model D Indicator. It gives you 
more points than any other one 
instrument. Write today for 
Folder ND46(4), Leeds & North- 
rup Company, 4923 Stenton 
Avenue, Philadelphia 44, Pa 
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INTERCRYSTALLINE 
CORROSION 


Dangerous and costly cracks duc to interrystalline 
corrosion (embrittlement) will be no problem in your 
boilers if you have given careful consideration to the 
problem im advance, You can get the information you 
need to analyze your operations from Allis-Chalmers wa- 
ter conditioning Bulletin 45, It explains intercrystalline 
corrosion — the cause of embrittlement. It tells what tests 
are ne ssary to recognize this condition, And it discusses 


what you can do, 


Get the Answer to Many Problems 
Bullctin 45 is one of a series of Allis-Chalmers bulletins 
on water conditioning | roblems. Like all of these useful 
bulletins, it is based on the wide experience of Allis 
Chalmers water conditioning men in handling water 
problems for nearly every industry, In addition, it is based 
on Allis-Chalmers long experience building turbines and 


power plant equipment 


Complete Service Available 
Allis-Chalmers gives you com; lete water conditioning 
service. You can get analyses and reports on your prob- 
lems. You can get the chemicals needed in all water treat- 
ments. And you can get the equipment for any system. 

A-4014 


For your copy of Bulletin 45 on intercrystalline 
sevcryetaltiae eorcecion. 0%, Busese of Miass corrosion, write Allis-Chalmers, Milwaukee 1, Wis- 
detection unit (inset) tests for causes of intercrystol- consin. Or better, call your nearby Allis-Chalmers 
line corrosion. district office and have an Allis-Chalmers represent- 
ative consult with you on your water problems, 


Photomicrograph of edge of crack caused by in- 2 


] 


| 
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ALLIS-CHALMERS <i 
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This new kind of aluminum jacketing is used in more and 


more outdoor proce ing Dp 


ve ‘ ine iit i costly maintenance 


ants to protect ir 


ment of 
ilated towers, Childers Jac} 


and replace- 


eting has advantages not found 


etetnnes a+ 
5 Ne tie ; ‘ = 


old-fashioned coverings. Engineers report that 


in expensive 


heavy sheet aluminum, costs less to buy, far less to apply. 


New Aluminum Jacketing Protects 


Insulated Lines...Cuts Costs 28% 


How 986 of America’s Leading Companies Saved Money By 
Weather-proofing Insulated Lines This New Way: 


A two-man crew can apply the 
fastest. Only tools are a 
pair of pliers and a wedge or screw 
driver as shown here. Note how easily 
the jacketing forms around the pipe. 


jacketing 


Aluminum strapping can be pulled 
plenty tight enough with just pliers 
like this. No special strapping tool 
needed. Strapping is pulled down be 
tween lugs and bent over. 


Up-to-date appearance, low cost, and 
long life go hand in hand in a new 
aluminum jacketing for insulated lines 
Developed by Childers Manufacturing 
Co., Houston, Texas, it is the first per- 
weather-proofing that offers 
initial cost and low applica- 


manent 
both low 
tion cost. 


Childers Jacketing, made of tough 3S 
aluminum alloy for maximum corrosion 
resistance, lasts years without painting 
or other maintenance. It costs less than 
even the cheapest kind of weather- 
proofing, when the cost of one paint job 


is considered. Savings run up to 28%. 


Cost-minded engineers are also im- 
pressed with the gleaming beauty of 
Childers Jacketing that means “good 
plant housekeeping.” 


Available with moisture barrier at- 
tached, for use over 85% magnesia 
insulation 


5 years of tests and major installations 
in 986 of America’s leading processing 
plants, refineries, and power plants 
have proven the advantages of Childers 
Aluminum Jacketing over other types. 


Try this low-cost protection in your 
Write today for engineering data 
information about how you can 


plant 
and 


roll to test on one of 
No obligation 


order a 400 sq. ft 
your insulated lines 
Address Childers Manufacturing Co., Dept. 
PR-16, 3620 W. Iith St., Houston 8 
Texas. 


~aey 


This is how the flexible, easy-to-handle 
Childers Jacketing arrives at the job 
site. It is in convenient rolls 4 feet 
wide and 100 feet long—just right for 
one man to handle—and is available 
either with or without a moisture bar- 
rier attached on the back of the .006” 
aluminum “skin.” It can be cut to 
proper lengths using any flat table and 
a straight-edge. (Advertisement) 
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LEFT: Catalyst lift air blower supplies oir 
ot 13,320 cfm, 4.25 psig to raise regen 


erated catalyst to reactor. Kiln combus- 


ABOVE: Carbon is burned off the catalyst 
while air is supplied at 34,400 cfm, 3.5 
psig by this kiln combustion air centrif- 


tion air blower is seen to the rear. uvgal blower. 


backward flow 
( al | horsey 


th and long 


AL 


=, 

; 6, 4 

Power, Electrical, Ny 44 

Processing Equipment es 

for Petroleum Industry TURBINE. BLOWERS ond ~— TRANS UNIT 
GENERATORS COMPRESSORS FORMERS SUBSTATIONS  DRIVES-CONTROL PUMPS 


MOTORS—TEXROPE CENTRIFUGAL 





PEERLESS PUMP DIVISION 

FOOD MACHINERY AND CHEMICAL CORPORATION 

301 West Avenue 26, Los Angeles 31, California 
CHECK BULLETINS YOU REQUIRE 


Tree ru 


TODAY 


FIRe PROTECTION Tyre re 

[ ,Pumrs f ferinegry PUMP rm MULTI STAGE PUMPS 
*SULLETIN 8.1500 “BULLETIN 6.1605 J BULLETIN @.1400 
SVLLETIN #8 152 


NAME 
COMPANY 
STREET 


city 


HEAVY DUTY CENTER-LINE MOUNT PUMPS —/ 
transfer of crude charge stocks at high temperature 
by type PR pumt The Peerless line of j 
truction and mechanical shaft sea 

handling hydrocarbons, chemical 

vated temperatures and press ires is Mm 

in the view at the right ts handling 

Oklahoma retinery. These refinery ar 

ber of modern design teatur 


y described in Bu 


have a num 


installation. Full 


HORIZONTAL BOOSTER PUMPS —/’. 
Available in f 
ink The ¢ Type a | 
Capacity range: to 
to 0 hy 
n for easy maintenance 
The pump shown is Operatin 
quest Peerless Bulletin B-140' 


» details and description 


| 


You can doa 


BETTER JOB 


with Dependable 
PEERLESS 


FIRE PROTECTION PUMPS—A Peerless fire pump provides 
permanent and reliable fire protection for every commercial 
and industrial risk. Peerless, with fully approved fire protec- 
tion pumps, approved fire protection pump auxiliary equip- 
ment, and skilled fire protection pump application service 
offers unsurpassed protection against the hazards of fre. At 
Type Al Peerless 


the left is a typical Underwriters approved 
horizontal fire pump, equipped with steam turbine drive. 
Widest range of approved ratings are available. Described in 


Ke 


Bulletins B-1500 and B-15. 
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PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Factories: Los Angeles, Calif. and Indianapolis, Indiana 

Offices: New York; Atlanta; Chicago; St. Lowis; Indianapolis 
Phoenix; Fresmo; Los Angeles; Tulsa; Dallas; Plainview; and 
Lubbock, Texas; Albuquerque, New Mexico 

Distributors in Principal Cities; Consult your Telephone Directory. 
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Pre-solve 
Pipe Suspension 
Problems... 


with 
Grinnell Pre-engineered 
Spring Hangers 


Maximum variation in sup- 
porting force per '2" of de- 
flection is 102% of rated 
capacity — in all sizes. 


Precompression* assures 
operation of spring within 
its proper working range 


tinuous alignment and con- 
centric loading of spring. 
All-steel welded construc- 
tion meets pressure piping 
code. 

16 sizes available from 
stock — load range from 74 


Ibs. to 9000 Ibs. 


where variation in support- 


; th: Easy selection of proper 
ing force is at a minimum. y bebe. 


sizes from simple capacity 
table. 

Installation is simplified by 
integral load scale and 
travel indicators. 


Compact—minimum head- 
room made possible by 
precompression". 





Unique swivel coupling pro- 
vides adjustment and elim- 
inates turnbuckle. 


Guides prevent contact of 
coils with casing wall or 
hanger rod and assure con- 


Precompression is a patented feature 


FOR LESS VARIATION IN SUPPORTING FORCE — FIG. 98 


“ 


Fig. 98 is an adaptation of Grin- 
nell’s popular spring hanger, Fig. 
268. It consists of two springs ar- 
ranged in series within a single cas- 
ing. A centering guide insures the 
permanent alignment of the spring 
assembly 

Fig. 98 has half the load deflec- 
tion rate, and double the total work- 
ing range of Fig. 268. Its 16 spring 
sizes accommodate loads from 74 
Ibs. to 9000 Ibs 
working range up to 5 inches! Fig 
98 comes in the same seven types 
as shown for Fig. 268. Design details 
for identical types and sizes are 
the same for Fig. 98 and Fig. 268 


GRINNELL 


WHENEVER PIPING IS INVOLVED 





but with a total 


(A) Rod threaded to top cap (B) Furnished with 
single lug (C) Two lug style (DB) Top adjusting 
(E) Adjustable top and bottom (F) For floor sup- 
port (G) Trapeze assembly. 


Grinnell Company, Inc., Providence, Rhode Island 


pipe and tube fittings e welding fittings ° engineered pipe hangers ond supports 


. Coast-to-Coast Network of Branch Warehouses and Distributors 


© Thermolier unit heaters ° valves 


Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating speciaities * water works supplies 


industrial supplies ° Grinnell automatic sprinkler fire protection systems 
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. Amco air conditioning systems 


LOW MAINTENANCE COSTS AND EXCELLENT STEAM ECONOMY are obtained from this Worthington 


high-speed turbine, one of two used to drive centrifugal blowers in this up-to-date refinery installation 


8000 rpm steam turbines operate 
on only 15 pounds inlet pressure 


Worthington high-speed units at a Gulf Coast refinery 
drive centrifugal blower in cat cracker 


e Steam at a pressure of 15 pounds is all it takes to various governing arrangements allows precise control 
power the two high-speed Worthington turbines that under all operating conditions 
drive centrifugal compressors for the refining process in Remember, the engineering of the drive is just as im 
a cat cracker at a large Gulf Coast refinery portant as the engineering of the compressor or blower 
Worthington steam turbines are ideally suited for Worthington’s long experience in compressor-drive en- 
blower or centrifugal compressor drives, since they are gineering 1S your assurance of getting exactly the right 
built in all sizes and speeds for the most economical unit type and size drive for your needs Write today for 
performance. There's no need for costly speed increas- Bulletin 1966 to Worthington Corporation, Steam Tur- 
ing gears, either, and the turbine’s adaptability to bine Division, Wellsville, New York 1.3.5 


WORTHINGTON 
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A GREAT TEAM IN STEAM 


Single-Stage Multi-Stage , Turbine-Generator | Feed Water x Boiler Feed Surface 
Turbines Turbines Sets Heaters Pumps Condensers 





THE NEW WORTHINGTON TYPE CNR CENTRIFUGAL PUMP is desiened to 


give dependable, trouble-free performance on a wide variety of refinery jobs 


Here's another Worthington 
pump that makes refinery 
Operations more efficient 


It's our compact, single-stage Type CNR centrifugal pump, built to 





handle such refinery jobs as treating, blending, loading and transfer 
Here are some of the features of the modern CNR centrifugals 

1. HEAVY CASINGS in iron or steel for extra wear under high pres- 
sure and corrosive conditions 
2. WATER-COOLED STUFFING BOXES with = conventional 
packing or mechanical seals optional 
3. HEAVY-DUTY CONSTRUCTION with 250-pound ASA flanges 
(150-pound in steel) for really rugged service 
4. INTERCHANGEABILITY. The CNR ts part of our SESC pump 
line. That means complete interchangeability of any pump component 
for easier servicing, broader range of pump selection and greater 
availability 











, 


You can get the new CNR’s in capacities up to 2700 gpm, to handle 


WATER-COOLED STUFFING BOX provides longer life 
. temperatures up to 350° I 


for packing and bearings. Cross-sectional view shows 
water-jacketing Write for Bulletin W341-B16 to Worthington Corporation, Centrifugal 


Pump Division, Harrison, New Jersey C39 
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The World's Broadest Line Assures You the Right Pump for Every Job 
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WORTHINGTON DC-2 HORIZONTAL AIR COMPRESSOR, One of 14 Worthington compressors used for 


various services at the Girard Point, Pa., station of the Gulf Oil Company. 


THIS COMPRESSOR KEEPS PACE WITH VARIABLE LOADS 


Like compressors in industry everywhere, 
this installation at a large eastern refinery 
must face many variable load problems 
Unless properly handled, variable com- 
pressor loads often result in wasted power 
and high running costs 

Worthington Five-Step Variable Capacity 
Control solves this problem 

The by-pass regulation— as achieved by 
suction valve unloaders and clearance pocket 
unloaders—is exclusively Worthington and 
offers these important advantages 

Economy of power —the air required at 
any moment determines the power used 

Simplicity—inlet valves and unloading 


mechanism form one individual element, 


BALARCED ANGLE MORIZONTAL 


PORTABLE GAS EMGINE 


easily accessible 

Low operating temperatures—a cooler cyl- 
inder insures improved lubrication and low 
oil consumption. 

This Type DC-2 compressor is also equip- 
ped with the exclusive Worthington Feather* 
Valve—the lightest and most efficient com- 
pressor valve available. 

Write for air compressor bulletin L-675- 
BIB to your nearest Worthington district 
office or to Worthington Corporation, Com- 
pressor Division, Buffalo, New York. 

"Reg. U. S. Pat. Off 


A GLANCE AT THE INDICATOR PANEL of the 
Worthington five-step governor shows 


operating capacity at any moment 


WORTHINGTON - 
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Compressors 


COMPRESSORS 


No Other Compressor Will Outperform a Worthington 








Are we going up or down? 


Sometimes you can’t be sure in a helicopter without referring to the instruments 


Nor can you alw iVs be sure ol! 


without checking all your “reference points 


your exact position in the gasoline market 


Your own sales figures are only 


half the picture. You have to know how the whole market 1s doing to really see 


where you are going 


Years ago, Ethyl realized that what the industry needed was a monthly report 


of gasoline sales in each area. Then each oil company could plot its own sales 


against the trend. 


So in 1931 we set up a system for gathering and reporting this information 


Keeping eat h comp iny's sales in strict confidence 


over-all figures 


but releasing the important 





Are we going up or down? 
Continued from preceding page 


The market report your company gets is called the “Ethyl Monthly Report of 
Gasoline Sales.”’ It shows sales of regular and premium gasoline for each state 
and the percentage of change from the same period of the previous year. Infor 
mation as to aviation gasoline sales is tabulated separately. 


lhe report covers 97‘; of all gasoline sold in the United States, and it’s tailor- 


made for gasoline marketers — it excludes naphthas, diesel and jet fuels, and is 


based on ne tual sales figures 
These monthly gasoline reports are an exclusive Ethyl service, which we're 


proud to perform for the petroleum industry. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


There were approximately one million 
tractors on farms in 1935 when the first 
high compression tractor which Ethyl 
helped develop was pl wed on the mar 
ket. Today there are more than 4 times 
as many tractors! And this market alone 
accounts tor some > billion ¢ 


gasoline annually 


“ a uigiiat 


is better than 6.000 
Music Halls to seat 


Ethyl’s educational 


O00 pasoline samples 
sfive gasoline testing lab 
vear to furnish refiners 


gasoline quality reports 


Ethyl Service is backed by 30 years of antiknock experience 














IT CAN’T HAPPEN HERE! 


Protection of flammables calls for a system that 
goes to work the instant fire occurs . . . that’s the 
reason so many tank farms and other hazardous 


properties are “‘covered”’ by 


; ‘> 
BLAW-KNOX: Automati 
FO G € y S$ T E M $ Deluge Systems, Wet Pipe Systems, Dry Pipe Systems, Water 
Spray and Fog Systems, Rate-of-Rise Sprinkler Systems with 


new improved Spray Heads, Foam and Carbon Dioxide Extin 
guishing Systems listed by Underwriters Laboratories, Inc. and 
In the event of a critical temperature rise any- approved by Factory Mutual Laboratories 
where within the protected area, not a second 
is lost. A quenching deluge of water-fog smothers 
the hot spot at once. Other nozzles go into 
action to cool off adjacent tanks, and alarms are 
sounded instantaneously. To get the most effec- “Little Joey Sprinkler” 
tive fire protection ask a Blaw-Knox engineer Always on the Job 
to make a survey of your property and submit - 
an estimate ... There is no obligation. 





COMPRESSOR CONTROL PROBLEMS ? 


Taylor Speed Control gives better operating economy 


and processing quality for any type compressor or driver 


Taylor Compressor Control Systems combine speed con- 
trol to ive you fully automatic control of compre ssors 
with direct relation to other variables in your process 
These compressor control systems were de veloped by 
Taylor Engineers working hand in hand for years with 
leading compressor manufacturers and the ultimate user 


in refineries, gasoline plants and petro-chemical plants. 


This all adds up to one important point. When a com- 


pressor s Junction 1s closely controlled accordmg fo process 


requirements, substantial economies result from reduced fuel 


consumption as well as higher yields of quality end product 


We can furnish a rugged, dependable control system for 
any type of driver and compressor combination. Ask 
your Taylor Field Engineer! Or write Taylor Instrument 
Companies, Rochester, N. Y., or Toronto, Canada. 
Instruments for indicating, recording and controlling 
lemperature, pressure, flow, liquid level, speed, 
density, load and humidity. 
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On this Reciprocating Compressor Speed Transmitter teams up with Taylor 


Pressure Controller, Pneumatic Set Speed Controller and 


Diaphragm 


Valve to maintain desired process pressure at minimum operating cost. 








Taylor Speed Transmitter 
permits use of standard controls! 


Here's how it works: 


it is a dependable force-balance transmitter 
working in combination with a Taylor FUL- 
SCOPE* pneumatic controller. The fly-ball 
operated transmitter is driven by the com- 
pressor and converts engine speed directly 
to output air pressure proportional to the 
square of the speed. This signal is received 
by a Pneumatic-Set FULSCOPE Controller 
which regulates the fuel valve to give desired 


speed control. Processing pressure require- 





ments—measured and controlled by the mas- 





Applied to a Centrifugal Compressor equal benefits are derived from this 
control system. Fuel consumption is held to a minimum, consistent with 


the maintenance of optimum process pressure. 


TAYLOR INSTRUMENTS 


IS 


ter controller— determine the speed control- 


ler set point. 


*Reg. U.S. Pat. OF 
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It’s going on over thermal insulation 
as a vapor and weather barrier 


Here’s how to keep absorbent insulation dry on fractionation towers, “cat” 
crackers, tanks and other vessels. First press membraning cloth into a light coat 
of INSUL-MASTIC, which has been sprayed over the insulation. Then spray with 
a heavy coat of INSUL-MASTIC. That ends the insulation worries for years 
to come. The insulation stays dry and efficient beneath its INSUL-MASTIC 
coat. And while it’s dry your metal equipment can’t rust beneath its insulation. 

This Superior coating gives lasting protection because of its flexibility and its 
tough fillers, like asbestos, which absorbs physical abuse, and mica, which 
reflects harmful rays of the sun. Its large Gilsonite content resists industrial fumes 
and vapors. eather won't harm INSUL-MASTIC., It will stand 40° F. below 


zero or 300° F. above. As for being watertight... its moisture vapor transmission 


rate is only j grams per 100 square inches per 24 hours per 4% inch. 


Specify this Superior coating for your thermal insulation or to prevent corro- 
sion. Write for our catalog and the name of the INSUL-MASTIC Representative 


near you. 


Think Where less insulation is needed use INSUL-MASTIC TYPE "'D”’. 
One coat over metal insulates and also prevents corrosion. 


First t 
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Which of these 
BASIC. MATERIALS 


will solve your 


processing problems ? 


Norton 


electric furnace products are 
engineered and prescribed 


to meet many manufacturing needs 


Backed by over 50 years of ¢ xp rience 
in electrochemical refining, Norton 
brings you basic materials whose puri- 
ty and properties are carefully con- 
trolled and consistently duplicated. 

Norton 


products differ greatly in composi- 


‘These electric furnace 


tion and characteristics. They are the 
Norton 


neered prescriptions which have prove dl 


source of the many engi- 
of immense practical value in widely 
varying process¢ § 

Moreover, each of them has possi- 
bilities for use which are sull undis- 
covered. lt will pay you, therefore, 
to read the following descriptions 
very carefully. Even this partial list 
may contam the exact combinations 


ol properties you need, 


ALUMINUM OXIDE (atexoumw") 
Norton is the world’s largest pro- 
ducer of this basic material fused 
alumina. Characteristics: high melting 
point, about 3700°F; specilic gravity, 
3.95; good chemical stability, neutral 
to most chemical reagents, extreme 
hardness of 2000 Knoop, with great 
toughness; reasonably high thermal 
conductivity, 244 times that of fire 
clay; high dielectric Uses: 
heavy refractory furnace shapes; pure 
oxide and sintered refractories; radio 
tube insulation; porous media for fil- 


strength, 


tration and diffusion; catalyst carriers 
and fluid catalysts; heat exchange 
pebble S; Wear-resistant parts; labora- 


tory ware, 


SILICON CARBIDE (crysroton*) 
Silicon carbide is produced by 
Norton in large tonnages. Character- 
sfics: high melting port, disassociates 
1175°F; 


hardne ss ot 


gravity, 
2500 


Knoop, with excellent abrasion and 


at about specil 


: » 
9.20; extreme 


erosion resistance: high thermal con- 


ductivity, 7 to 10 times that of fire 
clay; excellent resistance to thermal 
shock: maintains great strength to 
very high temperatures (PCE, 3350°F 

cone 37 to 40); unique electrical 
qualities; relatwwely low thermal ex- 
pansion; no inversion on heating; 
chemically acidic . with good stability. 
Uses: special refractories for boiler 
furnaces, ceramic kiln furniture, heat 
treating, hearth plates, high thermal 
conductivity muffles and re torts; elec- 
trical heating clements: lightning ur- 
restors; metallurgical additions; also 
available in a Norton-patented pro- 
in rocket 


nozzles and reaction motor parts, etc. 


cess for coating graphite 


for increased resistance to erosion 


by high velocity Mases. 


MAGNESIUM OXIDE (wvcxorrre*® 
Fused magnesia of highest purity. 
Characteristics: extremely high melting 
pot, about 5,000°F; specihe gravity, 
3.58; electrical resistivity, LOS ohm 
cm at 1O00"¢ 
Uses: linings for metal melting fur- 


chemically basic. 


naces: high temperature electrical in- 


sulation; refractories for handling 


corrosive Caustic materials, 


FUSED STABILIZED ZIRCONIA 
Norton was the first to develop 
fused zirconia for practical commer- 
cial use. Characteristics: high melting 
point; thermal conductivity in British 
Units at 2000°F is 6.2 for dense 
shapes, 4.7 for insulating shapes, 2.8 
for insulating grain; high resistance 
to abrasion and thermal shock; not 
wet by most molten metals; changes 
from a fairly good electrical insulator 
at low temperature to a conductor at 
1000°C. = Uses: refractories for ex- 
tremely high setter 
plates for Utanates; furnace linings for 
gaseous chemical 


temperatures ; 


high temperature 
reactions: zirconium chemicals; metal 
melting furnace linings; catalyst car- 
riers; heat exc hange pebbles; reaction 
engine parts including jet and rocket 


liners. 


BORON CARBIDE (vonerpe*) 

Ihe hardest man-made material, 
an exclusive Norton development of 
boron carbide. Characteristics: igh 
melting pout, 4440 I; specitic grav- 
ity, 2.50; compressive stre ngth, 41 1,- 
000 psi; bending stre ngth, 44,000 psi; 
self-bonding, unaflected by all acid 
and alkali solutions. Uses: abrasive for 
economical replacement of diamond 
dust in lapping; high purity powder 
of micron sizings for use as refractory 
and in “‘cermet” combinations; neu- 
tron absorption in nuclear reactors or 
particle accelerators; pressure-blast 


nozzles;w earprool bushings, slides, etc. 








In these H 4 


ns type are furnaces tremendous amounts of electrical energy are utilized by Norton in clectrochemicalls 


refining crude minerals into basic ly refractory materials. 


BORON NITRIDE 

Refined by Norton to over 98% 
purity. Characteristics: melts or dis- 
associates at 5400°F; a nonconductor 
of electricity: weighs only 7 Ibs. pet 
cu. It.: 
Uses: anti-sticking agent for use with 


is not oxidized in air at 1200°F, 


molten glass or metal: heat-resistant 
lubricant; thermal insulator in vac- 
uum or atmosphe re furnaces; experi- 
mental refractory or crucible mater- 


ial: € xperiunental electrical insulator. 


MANY OTHER MATERIALS 

Among the useful 
materials made available by Norton 
are Special Fused Onides, Refrac- 
tory Carbides, Refractory Borides, 
Mixed Borides, Elemental Boron. Re- 


search, deve lopment and field te sting 


high rie ting. 


are be ing «¢ onduc {« d on Ex pe rimental 
Borides, Carbides, Nitrides and Sili- 
cides. Some of these are in regular in- 
dustrial use and new uses are being 
found for others. 


AVAILABLE IN MANY STANDARD GET THIS BASIC 

OR SPECIAL FORMS MATERIALS BOOKLET 
Besides supplying these materials » Mf 

in their crude form, more or less as 

Norton 


has extensive facilities for processing 


they come from the furnace, 


and fabricating and is ready to 
work with you in engineering any ol 
these materials to your particular rc- 


qjUIreme nts, 


I REFRACTORIES 


Qlaking better products .. . to make other products better 


*Trade-Marks Reg. U. S. Pat. Off. ond Foreign Countries 
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EMPIONEES ARE HAPPIER, 


When a man comes home from work, there's a great feeling of pride as he says to himself 
The modern-minded oil company 


my home’! He likes to see his family happy and contented. 

has learned that field employees must have this satisfied feeling in order to do good work 
thatS where WHITMOR comes in! Distinctive WHITMOR field homes build company morale 
and satisfied field employees this means higher-calibre work at important field installations. 
Yes, it is the wise company who invests in employee satisfaction. 
You can depend on Whitmor's 33 years experience to give you the best employee homes in the field. 
illustrated information folder that gives you all the facts about Whitmor 


Send for Whitmor's 
Rental Plan. 


Homes and the popular Lease 


* 
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INDUSTRIAL HOUSING THE FINEST IN THE FIELD 





and too good 


Now, for the first time, lubricated plug valves 
that carry the Powell name and measure up 
to the Powell standards of precision are avail- 

able in Semi-Steel and Carbon Steel. 

You'll want the new PV-2 Catalog in 
your files. In fact, no valve file can be con- 
sidered complete without it. And it’s so easy 
to get. Just fill out the coupon below and 

mail. No charge, no obligation. 
As you page through the catalog, 
you'll see the details that maintain these 
great new valves in the century-young 
Powell tradition. Features include quick 
and positive operation—just a quarter- 
turn of the Lubricated Tapered Plug 
to open or close. Lubricant grooves 
surrounding each port provide a 
positive seal when the valve is closed 
In an open position, seating surfaces 

are not exposed. 

Powell Lubricated Plug Valves are 
available with Screwed or Bolted Glands. 
Semi-Steel Valves are available for 175 and 
200 pounds W.O.G. Carbon Steel Valves 
are available for 150 and 300 pounds W.P. 


Powell Valves 


THE WM. POWELL COMPANY ® DEPENDABLE WALVES SINCE 1846 @ CINCINNATI 22, OHIO 


THE WM. POWELL COMPANY 
2503 SPRING GROVE AVE., CINCINNATI 22, OHIO 


OQ —~PV-2 CATALOG TODAY of your PV-2 Catalog on Powell Lubricated Plug Volves. 


NAME TITLE 


eee it's too good to miss! " , ih COMPANY 
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improve 


uver 130 installations licensed by Perco throughout the 
United States, Canada and Latin America prove the wide 
application of Perco processes to current refining problems. 


Now is the time to upgrade your throughput. 





Write Perco today for full information. 


PERCO 
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YOUR products with 


PERCO 


How will your products stand up against competition 
one, two or three years down the road? 
After analyzing that problem, a good many refiners have found the 
answer in a Perco process. At a reasonable investment cost per barrel 
of charge and remarkably low operating expense, Perco enables you 
to upgrade your products in line with the current and anticipated 
market demands 

When you are considering a Perco process, arrangements can be 
made to evaluate samples of your present or proposed feed streams 


under actual operating conditions in Perco pilot plants 


PHILLIPS PETROLEUM COMPANY 


- ™ 


PERCO! 


op TtEviss ——— Bartlesville, Oklahoma 
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See this new color movie 
modern water development 


Interesting! Educational! Helpful! 


For full information on showings of ‘‘DEEP WATERS” 
write the nearest Layne Associate Company 


LAYNE ARKANSAS COMPANY LAYNE LOUISIANA COMPANY LAYNE OHIO COMPANY 
Stuttvzart, Arkansa Lake Charles, Louisiana Columbus, Ohio 


LAYNE ATLANTIC COMPANY LAYNE MINNESOTA COMPANY LAYNE PUMPS, INC 
Vorfolk, Virginia Vinneapolis, Minnesota Lubbock, Texas 


Moms CENTRAL COMPANY LAYNE NORTHERN COMPANY LAYNE TEXAS COMPANY 
flemphis, Tennessee Mishawaka. Indiana Houston, Texa 


INTERNATIONAL nee J , — rep 
WATER SUPPLY LTD LAYNE NORTHWEST COMPANY LAYNE WESTERN COMPANY 


London. Ont.. Canada Vilwaukee, Wisconsin Kansas City, Missoun 


INTERNATIONAL WATER CORP LAYNE NEW YORK COMPANY 
Pittsburgh, Pe ns) ania Ve t York, Ve i York 





EME CCNA KS 
DOES VALVE LUBRICATION 


Now and then someone revives an old argument 


‘*it costs too much to maintain lubricated valves."’ 


On the surface, that sounds logical. But if that 
really was a fact, millions of Nordstrom lubricated 
valves in service today® could never have been 


sold 


WHAT IS THE ADVANTAGE OF 
A LUBRICATED VALVE? 


I he most important 
function of lubricant in 


re i Nordstrom valve is to 


i tighter seal than 


lay, can be accomplished 
SY through any other 
= 4 method yet developed 
\ he thin film of plasti 
lubricant that is forced 
irround the ports of the 
pressure sé in itself 
the lubricant has other obvion ivan 
ime advantages it has in your automo 
inv other mechanical equipment where 
metal. The lubricant all but eliminates 
tiv “> tity f galling or seizing nd consequently 
keeps the valve ready to operate in a hurry. A lubri- 
ited Nordstrom valve operates ea ily even against 
high line pressure because the plug turns within the 
line rather than being forced or wedged painst it 


Since it takes only a quarter turn of the plug to open 
or close the valve it operate im seconds instead of 


minute 


WHAT DOES THE LUBRICANT DO? 


In a Nordstrom valve, lubri 
cant is forced through a seri 
of rooves surrounding the 
plu port There it act is 
inextra seal against the little 
leaks that become hig prob 
lem It i ilso forced into a 
lubricant chamber at the 


| 


mall 





end of the plug where 
it erve i il vdr ruli yaa kK 


to keep the plug easy to turn 


Finally, it /ubricates that is, it prevents grinding 
wear, fills tiny imperfections that may develop, and 
it lets the plug slide without grating 


WILL A NORDSTROM VALVE WORK 
WITHOUT LUBRICANT? 
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Yes, but then the whole advantage of a lubricated 
valve is lost. Your car will also operate without lu- 
bricant, but with proper lubricant, it is far more efh- 
cient, lasts many, many times longer, needs much 
less maintenance, and is safer. So is a valve. Nord- 
strom is fundamentally a valve—a plug valve made 
to exceptional standards of tolerance and quality 

but it is the internal Nordstrom lubrication system 
which raises its performance standards above ordi 


nary valves 


ry ft 7 c : ; 4 euen 
HOW OFTEN SHOULD NOI 


ft 7 “ 


rc pt IIDDIC ATEN 
2. ' fA 
‘ ot LUBRICATED ¢ 


a 


“\ Yt 

- .: 
= }: 
———ernn sy 


( 


~ 


Like your car, that depends upon the service—the 
temperature, process, frequency of operation, et« 
It’s hard to generalize, but your Nordstrom sales 
engineer can advise you. Using Rockwell lubricants, 
made especially for Nordstrom valves, is one way to 
reduce frequency of lubrication in many cases. Also, 
Rockwell markets mechanical lubrication equip- 
ment to make scheduled lubrication easy. Nordstrom 
Hypreseal valves are now built with an external 
fitting so that it is unnecessary to remove any parts 
from the valve before lubrication 








- COST MONEY OR SAVE MONEY? 






WHAT ABOUT MAINTENANCE COSTS 
FOR NON-LUBRICATED VALVES? 











In any but the most simple 
services, any kind of valves 






need some maintenance. But 
in the case of Nordstrom 


LUBRICANTS SHOULD BE USED? | valves, maintenance is gon- 













[ \ lubricant at intervals. Over 
Part of the effect of lubricating your car is lost if you a 20-year period, Nordstrom 
use improper lubricants. That is also true of lubri- sales of repair parts have been less than half of one 





per cent of sales. In several plants in which records 






cated valves. Genuine Rockwell lubricants will save 
were kept and where Nordstrom and other valves 


were used, repair parts for Nordstrom valves ran 





you money—they are the result of the longest and 





most extensive research into valve lubricants by any 





about one-tenth of other makes 





company. They are the result of years of field experi- 
The analogy to your car carries over here—if you 


don't lubricate it, you save on lubricant, but pay the 
far, far higher costs of part replacement. And more 
particularly, you'll need a new car much more often 


ence with nearly every process condition. For many 





services there are variations of Rockwell lubricants 





compounded to offset specific line conditions. Also, 






for many services Rockwell Hypermatic lubricant 







When you consider valve maintenance, be sure to 
count all the costs—not just simple service, but 
major repairs and complete replacement costs, shut 
downs, extra labor to operate, and all factors 






may be recommended. This lubricant, which is com 







pressible and energizable, regenerates itself in the 





lubrication system, greatly reducing lubrication fre- 







quency. In any case, consult your Nordstrom sales 





If you do, if yours is a typical application, you'll 
find that year-in and year-out, the most economical 
are Nordstroms 





engineer 








valves you can use 





If you'd like to discuss the suitability of Nordstrom 


HOW LONG Will PROPERLY Mconine tau Banos Oa ee 
LUBRICATED NORDSTROM VALVES 


LAST? ROCKWELL Built 


That's impossible to answer, d | 
since many of the first Nord- Nor strom Va ves 


strom valves put into regular 


\ service are still going strong lubncant Gagled hy ootve Chut Of 


SAN The service has a lot to do with 










( Yt it, naturally. In gas service, 
\\ md there are many valves with 

/ more than 30 years service. In 
" — 


the valve-killing application of 







Nordstrom invented tubr 
drilling rig mudlines, Nord * ated valves mare than 3 

strom valves have been disassembled for inspection years ago. Since that time a 
several muillic have beer 






after more than 150,000 feet of hole on many occa 










sions, found to be without wear, and returned for reer eagal he aa “4 
more service —often four times the life of ordinary jos, ch 4 he 
valves. In a two-year paint plant test, Nordstrom 1 Alig. a nee 
valves were the only ones that did not need to be range of sizes and pres 
replaced because of leakage. Nordstrom files are full sure 04 roe pate 

of such authentu field case histories isk your Nord ele eto s the Ante 7 






strom sales engineer 





* Plus Value 


equipment~ 


nother Ff vample t 
BEW Resear 
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welding practices employed at B&W for the fabri- 
cation of pressure vessels. B& W's history of resource- 
ful engineering is distinguished by a 25-year-old suc- 
cession of developments and improvements in weld- 
ing machines, automatic controls, techniques, coating 
of electrodes, inspections, and tests. 

B&W’'s leadership in welding—beginning in 1930 
with the first welded boiler drum approved by an 
engineering authority for high-pressure operation 
is being applied to an ever-broadening range of 
quality-welded vessels for high and low temperatures 
and pressures, and for corrosive services. Chances 

are B&W has the economical solu- 
tion to your process equipment 
problems. The Babcock & Wilcox 
Company, 85 Liberty Street, New 
York 6, N. Y. 











Rigid testing of 


Lalosion- Prop CONDULETS 


assures safety 
and long © 
dependable service 


Crouse-Hinds extensive 
laboratories and modern 
manufacturing combine to 
give you top quality 


Laboratory testing is one of the key operations 
in the production of electrical equipment of the 
highest quality. Crouse-Hinds laboratories are 
equipped with the latest scientific instruments and 
staffed with expert technicians. 

Products are constantly tested to make sure that 
they are being made to withstand field conditions. 
New devices are tested to predetermine their meet- 
ing or surpassing the requirements of Underwriters’ 
Laboratories. 

The photographs at the right show three of the 
many testing operations that are done in the Electri- 
cal Laboratory. It is equipped with apparatus for 
making both alternating and direct current tests, 
heat tests, pressure tests and many others. 

Close cooperation between Crouse-Hinds labo- 
ratories and manufacturing departments is one of 
the reasons why Condulets have been the “Standard 
of Quality” for nearly fifty years. 

Specify CONDULETS on every job. They’re 


made right... to serve you better... and last longer. 


When quality counts 
-++ you can count on Condulets 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


® 


First in the field * CONDULETS 
STANDARD are made only by 


OF 


veneer CROUSE-MINDS 


e 
= 
. 


Probing for maximum exterior operating tempera- 
ture on a Type EVA Explosion-Proof Lighting 
Fixture using a multiple point recording potentiome- 
ter. 





Adjusting carburetors and flow meters to create a 
predetermined explosive mixture within an ex- 
plosion-proof Condulet for an explosion test. 


Photographing the pressure wave in the Oscillo- 
scope to determine the maximum explosion pressure 
within an explosion-proof Condulet that is behind 
the concrete wall. 


CONDULETS : TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 





Fire Fighters Approaching Blazing Oil Tanker 


Navy u 


- 


160,000 barrels of high octane gasoline 
aboard the tanker above were ignited 
when it collided with another tanker in 
the Delaware River. 

The picture shows a Navy fire-fighting 
team approaching the blaze from the tug 
Toka. To before 
boarding the tanker, they are using: a 
2!." Rockwood In-Line Eductor through 
which Rockwood FOAM is introduced 
a2!.”" FFF Rockwood FogFOAM Nozzle 

FOAM Shaper for discharging a 


USS cool the decks 


with 


Rockwood Type FFF FogFOAM Nozzle with Foom 
d FOAM eal The 


ut GO feet 


Shaper « 


es foam to put 


solid straight FOAM stream and 2!” 
and 1 Rockwood WaterFOG Nozzles 
through which a straight water stream is 
being discharged. 

Under the direction of Lt 
Louis O. Lindeman, the 10-man Navy 
team boarded the ship, pumped FOAM 


Comdr 


out fire 


into tanks below the decks and put out 
the blaze in 6 hours. Almost 92°; of the 
gasoline cargo was saved! 

This dramatic example of the effective 
ness of Rockwood equipment in action is 
typical of Rockwood’s ability to engineer 
water to cut fire losses. 


ROCKWOOD SPRINKLER COMPANY 


_ 
\ got «woo? 





Rockwood Type $G-48 WaterFOG Nozzle d 
high ve ' WaterFOG traight wate 


I 


Engineers Water .. . to Cut Fire Losses 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 

102 Harlow Street 

Worcester 5, Mass. 

Phe ase 


on Rockwood 


end me your illustrated booklet 


fire-tighting product 
Name 

litle 

Compar y 


Street 
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300 Standard Styles of Caps & Risers 
Promptly Furnished Without Die Cost 


With dies on hand for 300 styles 
of bubble caps and risers, The Pressed 
Steel Co. saves many customers not only 
the cost of dies but also design and de- 
livery time. Check PSC and you can be 
days and dollars ahead. 

Another advantage PSC customers 


enjoy: -- we fabricate from the complete 


qd 
Send for Process Equip. CATALOG 52 








list of alloys. Thus we are able to use 
the one particular alloy which best meets 


your coking and corrosion conditions. 


Special caps to your order. Cap, riser 
and assembly details can be modified in 


an unlimited number of ways to suit your 


we 


needs. Furnished for all meth- 
ods of tray assembly. Com- 


plete engineering details on 


all 300 styles in Catalog 52. 


THE PRESSED STEEL COMPANY 


of 


WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


OFFICES 


IN PRINCIPAL CITIES 





FP RATOGRapin 
PROCES 


complete with continuous rate indication 


Here, for the first time. is a full-size, rugged totalizer — so 


designed that it can be used in full size. miniature or 
@ continual integration at rate of a 
24 times per minute graphic panels. A companion to the F & P Ratographic 
miniature indicator, it is another step in complete process 
@ dust-proof drive mechanism 
immersed in oil imstrumentation developed and perfec ted by the skilled 
= engineers at Fischer & Porter Company. 
@ heavy duty 100 rpm 2 pole 
-ynehronous motor Phe entire unit occupies only six inches square of panel 
@ standard size pneumatic receiver space. In extended position, as shown, instrument con- 
and integrator tinues to function, thus easily enables observation of 
@ front-of-panel accessibility mechanism. The highly accurate integrating unit vives 
ind removal the equivalent of continuous integration. The many other 
@ accuracy within 1% of full scale new features combined in this instrument suggest a care- 
ful comparison. Full information on request. 


(a -) Corte nifiles Le fcocldd. wdleumerlilon 
a =) FIscHER & PORTER CO. 


2400 County Line Road, Hatboro, Penna. 


Company owned sales and service branches strategically located throughout the world. 





hydrocarbon 


Low Cost=High Purity 
HYDROGEN 







By low temperature purification 
of coke-oven gas 
or hydrogen-rich 


refinery gases 


By the partial oxidation 
of natural gas 
or liquid fuels 


with oxygen 


bd?) ele. ite). me 13) 7.) le. mal, | on 
115 Broadway, New York 6, N. Y. 
Cable: Hydrocol 


TRENTON, NEW JERSEY i " n Resear t evelopment Laboratory 
PARIS. FRANCE H I ‘4 Cc} I 
DUESSELDORF, GERMANY i art neraloe m.b.H., 15-17 Fuerstenwall 

RIO DE JANEIRO, BRAZIL set : ent red Rua da Quintanda, 20, Sala 801. Cable 
NEW DELHI, INDIA-A. R. Palit & np un Singh Park, Post Box 671, Cable: Palitar 





petroleum and chemical 


processing for profit 
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The internal parts of the soda regenerator column shown on the 
right, have been grodually changed to all-Monel construction to 
withstand the corrosive attack of spent caustic. On the elevated 
structure to the left of the tall column is a vapor-to-feed exchanger 
which contains a Monel tube bundle. 


How to 


Reduce Corrosion 


in the 


Regeneration 


of Causties 


1953—PETROLEUM REFINER 


Here’s one process in which corrosion takes an unnecessarily 
heavy toll of equipment. 


Many refineries, however, are rocking corrosion back 

on its heels. 

lhey re using Monel for regenerator reboilers and tubes 
. for linings and internal parts of regenerator towers 
.and for pumps, piping and preheaters handling 


hot caustic solutions. 
The results have been outstanding. 


\t the Shell Oil Company refinery in Wood River, Illinois. 
for example, a number of Monel bubble caps in a Monel 
tray displayed excellent resistance to corrosion during 

a long experimental service period. At the same time, 
assemblies of conventional materials were severely corroded. 


As a result of the test. the internals of the column have 
been gradually changed to all-Monel construction, and certain 


sections of the shell have been Monel-lined. 


Then there's the experience of a Texas refinery. Failure of 
the preheater tubes in their regeneration system occurred 
with discouraging regularity at 30-day intervals. So they 
replaced their Schedule 80 pipe with Schedule 40 Monel. 
And at last report, the thinner-walled Schedule 40 Monel 
had been on the job two full years. 


In addition to Monel, there is another Inco Nickel Alloy 
to keep in mind for evaporator tubes and other parts of 
regenerator systems. Its name — Inconel. Offering good 
resistance to caustic alkalis containing hydrogen sulfide 
and mereaptans, Inconel is particularly useful for service 


where metal temperatures above 500° F are encountered. 


Before you choose metals for use in the regeneration of 
caustics, make it a point to investigate Monel and Inconel. 
Your distributor of Inco Nickel Alloys can give you the 
latest information on their availability. And of course 

it’s usually a good idea to anticipate your requirements 
somewhat in advance. 

For many of the facts you'll want to know about Monel 
and Inconel. read Some Corrosion Problems in Petroleum 
Refineries. This valuable report contains detailed information 
on 15 actual problems submitted to Inco’s Corrosion 
Engineering Service for analysis. A copy is yours 

on request. 

Always yours for the asking, too, is the help of our 
Corrosion Engineering Service towards solving any specific 
corrosion problem you may have. THE INTERNATIONAL 


NickEL Company, Inc., 67 Wall Street, New York 5, N. Y. 


Inco Nickel Alloys ifs, 


MONEL® + “R’® MONEL + “K’ ® MONEL + “KR” ® MONEL 
S''® MONEL + NICKEL » LOW CARBON NICKEL + DURANICKEL® 
INCONEL® + INCONEL “X"' ® + INCOLOY® + NIMONICS® 
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Wide range of selection of the basic controller 
unit to fit your application is represented by 
the five single-unit controllers illustrated 
below ... five of the many reasons why 


Masoneilan Liquid Level Controllers offer 


you more for your money. The sixth is the 


Model 12800 — The basic proportional 
controller; may also be used as a trans- 
mitter; may be converted in the field to a 
differential gap controller. 


Model 12820 — The pneumatic transmitter 
provides an output air signal which is pro- 
portional to level changes, for indication, 
recording or control. 


TWENTY POSSIBLE 


convenience of grouping any two of these in 
one case as illustrated in the model to the 
right. This range of selection enables you to 
obtain from one manufacturer the control 
equipment for almost any liquid level applica- 
tion. 


Model 12810 — Adds reset action to the 
proportional controller. Conversion of 
Model 12800 may be accomplished in the 
field if desired. 


Model 12830 — The differential gap con- 
troller. May be converted to a propor- 
tional controller in the field if process 
changes require it. 





Model 12800-20 — A duplex 
model grouping the propor- 
tional controller and pneu- 
matic transmituer. Any com- 
bination of two identical or 
dissimilar single units is pos- 
sible — a total of fifteen com- 
binations. 


Simplicity of design; sensitive 
accuracy of control; wide choice 
of materials; ease of mainte- 
nance; convenience of installa- 


tion; and sturdy, long lasting 


< 


5 LAL HIGH 





i] 


construction are six other 
reasons why you should select 
Masoneilan 12000 Series Liquid 
Level Controllers. 


PRODUCTS 


MASON-NEILAN 


REGULATOR CO. 
1182 ADAMS STREET, BOSTON 24, MASS. 


Sales Offices or Distributors in the Following Cities: New York « Syracuse * Chicago 
St. Louis « Tulsa * Philadelphia « Houston « Pittsburgh « Acianta « Cleveland « Cincinnati 
Detroit ¢ San Francisco « Boise « Louisville * Salt Lake City « El Paso « Albuquerque 
Charlotte+ Los Angeles *« Corpus Christi « Denver *« Appleton « Birmingham *« New Orleans 
Dallas « Seattle * Mason-Neilan Regulator Co., Lid., Montreal and Toronto 


INSTRUMENT COMBINATIONS 


Model 12840 — The pneumatic set con- 
troller provides for remote adjustment 
of set point. Available with either pro- 
portional or proportional-reset action. 





Graphic control...for leading industries 





The well-established trend to centralized 
graphic instrumentation has brought with it 
many specific advantages to the operation of 
complex, modern processing units. And to 
realize most fully the potential advantages of 
improved efficiency, simpler supervision and 
better coordination, many leading companies 
have turned to Honeywell graphic control. 


Among the engineering, construction and 
producing organizations which use Honey 
well panels are some of the best-known names 
in their fields. The ever growing list includes 


C. F. Braun 

Catalytic Construction Co. 

The Fluor Corporation Ltd. 
Foster Wheeler Corp. 

Gulf Oil Corporation 

Imperial Oil of Canada 

M. W. Kellogg 

The Lummus Co. 

Pan-Am, Southern 

Phillips Petroleum Co. 

The Refinery Engineering Co. 
Shell Oil Co. 

Sinclair Refining Co. 
Socony-Vacuum Oil Co. 
Standard Oil Co. of California 
Standard Oil Co. of Indiana 
Standard Oil Co. of New Jersey 
The Texas Company 

Tide Water Associated Oil Company 
Union Oil Co. of California 


at 


Yt bog 


FUNCTIONAL DESIGN for maximum efficiency is the keynote of Honeywell graphic instrumentation 


Reasons for acceptance 


Behind this industry-wide acceptance stand 
several definite reasons. First is system engi- 
neering ... by graphic panel specialists who 
translate process requirements into an inte 
grated, harmonious design. Second is instru- 
mentation including a full line of 
Tel-O-Set miniature indicators, recorders and 
controllers, and ElectroniK instruments 
for supplementary recording, which enable 
Honeywell to satisfy the requirements of 
every phase of process control. And third is 
workmanship . . . skilled assembly either in a 
manufacturing department devoted exclu- 
sively to this work, or, if desired, at the job 
site by our own experienced branch installa- 
tion crews—an organization built up over 15 
years for the installation of industrial and 
commercial control systems. 


Graphic control 
centralized 


These 


typical panels show a few of the varied types which have been built for varied process applications. 











FROM CRUDE TO FINISHED PRODUCT, operators can watch every phase of refinery opera- 
tion on this graphic panel. Mounting more than 60 Tel-O-Set indicators and controllers, 


the entire 35'4-foot board was shipped as a complete unit to the Wrenshall refinery. 


for complete refinery 


on a single Honeywell panel 


rT 

I HE MOST up-to-date concepts of petroleum proc- 
essing were embodied in International Refineries’ 
new plant at Wrenshall, Minnesota. Designed and 
built by the Lummus Company, this refinery pro- 
duces straight run, cracked and polymer gasolines, 
diesel and other fuel oils, all of which are distrib- 
uted by Western Oil & Fuel Co. 


An outstanding feature of this new refinery is its 
continuous flow operation no intermediate 
storage tanks are needed between processing 
stages. This “straight through’ design naturally 
calls for precise, closely integrated control of re- 
lated processes. To meet these exacting control 
requirements, refinery and design officials selected 
Honeywell graphic control. 

The big graphic panel shown above combines all 
the instrumentation for eight different refining 
processes. Operators can follow the entire func- 


tioning of the plant from crude to finished prod 
ucts, from this single control center. Worked out 
in detail by Honeywell design specialists, this 
panel does the job that would ordinarily require 
four or more separate panels. Not only were sub 
stantial savings effected in space, but the panel 
affords complete centralization of plant control 
, flexibility to meet seasonal variations in 
product demand . . . and maximum efficiency of 
process supervision, both for operators and for 
management personnel. 

Your nearby Honeywell sales engineer will wel 
come the opportunity to discuss your graphic 
control requirements. Call him today . . . he is as 
near as your phone 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4498Wayne Ave., Philadelphia 
44, Penna. 


@ REFERENCE DATA: Write for Bulletin 85-20, “Centralized instrumentation . . . unlimited.” 
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Honeywell 
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can build... 
has built... 


is building... 





Auxiliary refinery facilities 


Buildings — office, plant 
Crude units 
Electrical installations 


Feed preparation units; Fractionators; 
Fluid Catalytic Crackers 


Gas recovery systems 
Laboratories 
Mojor refinery units 


Polymerization plants; 
Platforming units 


Roadways; Repairs; Replacements 
Sewers 

Turnarounds on refinery processing units 
Udex aromatic extraction units; Utilities 


Vacuum distillation equipment; 
Vis-breakers 


The scope of Procon service covers the con- 
struction alphabet, including everything from 
major refinery units to minor auxiliary 
facilities. Most convincing proof of flexi- 
bility is the impressive list of jobs com- 
pleted or under construction — all types 

of petroleum processing plants, ranging in 
size from 500 to 16,000 barrels per day de- 
sign capacity. Readily adaptable to any 
job, Procon has all the requisites tor 
successful handling of process construc- 
tion projects anywhere in the world. 


PROCON Zeya 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U. S. A. 


IN ENGLAND 


PROCON (rect Britain) 


LIMITED 
312 STRAND, LONDON, W. C. 2 
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Don't put up with make-shift assemblies when it is so 
easy to get the RIGHT horsepower, the RIGHT shaft 
speed, the RIGHT construction features, the RIGHT 
mounting ... all combined into one compact, easy 
to use power package. mr 

Master Gearmotors, available in A l l in one Pp i k | g e 
thousands and thousands of combinations of types 
and ratings, permit you to use a power drive on each 


job that's just right... a power drive that will add 





greatly to the compactness, appearance, and econ- 
omy of f of your’ applications. 
‘ _ Use Master Gearmotors to increase’ the salability 


of your motor-driven products . . . improve the 





a ens 


iS 
i 





economy and productivity of your plant equipment. 





They're the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY 


DAYTON 1, OHIO 
NG Ime 
oN. ee 
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GEARMOTORS =» 











TRADE PAPER EDITION 
Published by 
SCHUTTE and KOERTING 
Company 


JET APPARATUS © HEAT TRANSFER EQUIPMENT © STRAINERS + CONDENSERS AND VACUUM PUMPS © OIL BURNING EQUIPMENT « 
ROTAMETERS «+ FLOW INDICATORS © RADIAFIN TUBES © VALVES © SPRAY NOZZLES AND ATOMIZERS + GEAR PUMPS + DESUPERHEATERS 





Why Should YouCome 
To SK For Standard 
Or Special Heat 
Transfer Equipment? 


Have you, or are you likely to have, a 


1 ik 


yroblem in Heat Transfer involving spe- 


heavy duty equipment’ Does your 


70-30 cupro-nickel tube bundle, 
36’ diameter x 30’ long, 1452 tubes 
of %'' OD, 18 BWG for corrosive liquid 


problem involve  out-of-the-ordinary 
materials, highest precision and uniform- 
ity requirements, better than ordinary 


test and quality control facilities? Would 








you like to have technical assistance from 
HT specialists with wide experience? 
methods, final assembly; ( AS.M.1 | weighing 47,000 lbs heat exchangers 


; Code qualifications: and (6) electroni- | with special Everdur tube bundles, shell 
fully built standard Heat Transfer Unit cas ' I ; 
cally controlled tube expansion*. SK is and head lining 360” diameter 0’ 


Or do you just need a well designed, care- 


SK manufactures standard equipment, particularly well equipped to solve un- long cupro-nickel units for cooling sodium 
designs and builds special equipment for usual HT requirements, because carbonate solution for liquid rheostats 
heat transfer service for pressures up to special units for handling hydro 


carbon gases and synthetic rubber 


SK has specialized in HT problem solv- 


SOOO psi, temperatures to 1100° F, | 
ing ( i great many years is set-up 


Quality Control and test facilities include 


And, he chy vou should come to SK perationally for this 
equipment for hydrostatic, magnaflus 


lor such pUsspenes ! ngiy ring staff is experienced ro 


pneume te temperature polar 


emical, Industrial ind 
scope testing and radiographic inspection 


Engineers who understand 
(250,000 Volt X-ray machine; Cobalt 60 


processing 


All SK Heat Transfer Units feature 
] close tolerances between tube OD 
and ¢t ) ( wl » polished 
think on the level you Space will not permit many other detail 
tubye st I est met » metal 
falk your language worth noting but, if you want more 
information, do this: (1) write for Bulletin 


HT-1 which describes the type equip- 


bathles for top i- { , rece 
t | 
ment wen ike 


set up to ant 


ol ’) request a ce 


spectiol ol materials, | 
- i ' al wTT | h Vol No Lngineeringe Ne 





conta al artici on our 


*Tubes being expanded using electronically con- SCHUTTE and 


trolled tube rolling machine. This method pro- 
vides advantages as follows: (1) every tube KOERTING C 

is expanded uniformly with no over or under ompany 
expansion, (2) there is no enlargement of tube 
holes, (3) ligament fracture is prevented, (4) 
there is minimum tube elongation and tube 38 STATE ROAD 

sheet warpage is reduced, (5) tube wall stresses CORNWELLS HEIGHTS 


are reduced, (6) guess work is eliminated, ideal 

, BUCKS COUNTY, PA. 
standards for tube joints apply. 
Representatives in Principal Cities 
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During the past few years it has been increasingly 
difficult for many oil refiners to dispose of their 
heavy residual fuel oils, due to the increasing use 


of diesel engines by the railroads. 


: a TR ty s 
t i f é a The solution to this problem is the installation of a 
— oe Mee le “Continuous Fluid Coking’ unit, engineered and 


constructed by TRECO. This helps conserve na- 


1 f tional petroleum resources by making more gasoline 
OFITS and home heating oil from the same amount of 
4 nN crude, with greater profits to the refiner. The 
process will also aid in the exploitation of reserves 


of very low grade crude oils which until now could 

not be economically refined, and offers a greatly 

improved process. 

The coke produced from “Continuous Fluid Cok- 

ing” is suitable for refinery fuel, burning in power 
eee plant boilers or for other industrial applications. 


With some feed stocks the coke will likely be of 


greater value, for example, in the production of 





carbon electrodes for aluminum manufacturers. 


TRECO is approved by Standard Oil Development 
Company to engineer and construct “Continuous 
Fluid Coking” units. Telephone, wire or write for 
information as to the possibilities of adapting this 
valuable new process to your operations. 


TORONTO 


PETROLEUM REFINER 
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Approximately sixteen thousand workers in America 
are killed and two million injured annually in 
on-the-job accidents. Why this terrible toll of life and 
limbs? Safety engineers affirm...and many 
safety-minded business and industrial firms prove 


constantly that the majority of on-the-job... 


ACCIDENTS CAN BE PREVENTED 


... through properly-planned and properly-directed 
Safety Programs. Do YOU have a Safety Program? 
If you do, it’s your responsibility...and to your 


advantage, to give it your whole-hearted backing. 
PREVEN TION If you do not have a Safety Program, it is vitally 

important, both for your interests and the interests 

of your employees to get one started as quickly as 


j AGS possible. Our Safety Engineers can help you set up 


such a Program. 








Largest Writer of WORKMEN'S COMPENSATION INSURANCE «: Jeeas || 





TEXAS EMPLOYERS 
INSURANCE ASSOCIATION 


FORT WORTH e@ FREEPORT @ GALVESTON @ HARLINGEN @ HOUSTON e (UBBOCK e@ MIDIANE HOME OFFICE - DALLAS, TEXAS 


ODESSA @ PORT ARTHUR @ SAN ANGELO e SAN ANTONIO) @ SHERMAN e@ TYLER @ WACO @ WICHITA FAILS 


s 


HOMER R. MITCHELL, Chace WHat ao ATT. Boa na A. F. ALLEN, President 


Service Offices, ABILENE @ AMARILLO @ AUSTIN @ BEAUMONT e@ CORPUS CHRIST! @ DALLAS e@ Fi PASO 


er, 1953—-PetTroLEUM REFINER 





1 Se a) 


ooo HEAT EXCHANGERS 


At LOUISVILLE REFINING CO.’S 


New CATALYTIC 
CRACKING PLANT 


Premium gasoline production has been boosted 
20¢, from the same amount of oil charged 
since the Louisville Refining Company's new 
Catalytic Cracking Plant went on stream. 
The new plant uses Vogt Shell and Tube Heat 
Exchangers exclusively and they make a signifi- 
cant contribution to the efficient and economic 
operations of this progressively modern refinery. 
Vogt Shell and Tube Heat Exchangers are 
available in many different types, with fixed or 
removable tube bundles, to meet the special 
problem and specific operating conditions of 
each installation. They are constructed from car- 
bon and special steels to meet every temperature, 
ABOVE: View of pressure, or vacuum service requirement. 
construction at Lomiscil 


ae Sy WRITE FOR BULLETIN HE-6 


BPLOW: Some of the many 
Shell and Tube Exchangers. 





Engineered and Licensed by 
UNIVERSAL O1L PRODUCTS CO 
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HENRY VOGT MACHINE co L = ill 10 K e BRANCH OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, 
. Louisville 10, Ky. 


CLEVELAND, ST. LOUIS, DALLAS, CHARLESTON, W. VA. 





Basic design simplicity of the 
exclusive Milton Roy liquid end 
step-valve assures high and 
reproducible volumetric efficiency. 
The self-cleaning double ball-checks 
seat positively, dislodge any 
trapped particles by spinning 


action, are snap-acting. 


Chemical Treatment Costs Drop 


with this Milton Roy Pump 


CONTROLLED VOLUME PUMPING On Tue Jos in a well-known chemical processing plant, 
this Milton Roy Motor-Driven Controlled Volume Pump 
MITRUMSSTaTEOs meters the flow of concentrated sulphuric acid to the 
peaenee contecs svarens deoiling step in an ore flotation process. The accurate 
control of acid addition results in minimum usage of 
BLENDING AND FORMULATING concentrated sulphuric acid and subsequent caustic, thereby 


lowering treatment costs. 


This is a typical example of how Milton Roy Pumps effect 
dollar savings in hundreds of applications throughout 
industry. As motor-driven or air-powered units, or as 
components of automatic systems, their accuracy and 

long service life bring measurable returns to users. 

In boiler feed water treatment, for example, they are 
used in all forms of handling internal or external 

treating chemicals; in petroleum processing, for crude 
desalting and gasoline treating; in textile manufacturing, 
for acid, alkali or bleach baths; in instrumentation, 


to satisfy control requirements. 


These are rugged, dependable pumps. They meter 

practically any liquid—abrasive slurries, solids in suspension, 
solvents—in capacities from 3 milliliters per hour to 

45 gallons per minute, against pressures up to 

25,000 pounds per square inch with instrument 

accuracy. We invite your inquiries. 


ae 


Bulletin No. 553 tells you | 
Roy M 
y 
your | | 


free copy COMPANY — 
Man , ving Sgenivi + 1315 E. MERMAID LANE + PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 


Engineering Representatwes in the United States, Canada 








NATIONAL CAN 


he works for you.. 


NC 
NATIONAL CAN 


co rR PO ORAT 1 
Executive Offices 

3217 WEST 47th PLACE, CHICAGO 32, ILLINOIS 

Plants At: CHICAGO, tht * MASPETH, N.Y 

BALTIMORE, MOD * HAMILTON, OHIO 


“ 


Leonard Krysiak, who has been “setting up 
machines at National Can for more than 24 
years, is an important part of our “Quality Con- 
trol”. The quality of YOUR can depends in ever 
so many ways on the attention to detailed speci- 
fications and the adherence to close toler- 
ances that are second nature to “old timers” like 
Leonard. Typical National Can service...where 


it counts! 
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Straight-Flow Port Design re- 
duces fluid turbulence to a 
practical minimum. 





Seat Rings of end-seated type 
are screwed into the body. 


€ 
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Sette o 


Sure-Grip Malleable Handwheel 
for non-skid gripping even with 
heavy gloves. 


Brass Liner on Glands assures 
greater resistance to corrosion 
and scoring. 





WALWORTH 


iron body gate valves 


with screwed or flanged ends 


60 EAST 42nd STREET 





For complete information on these 
new Walworth lron Body Valves, see 
your local Walworth distributor, or 
write for bulletin 106. 


WALWORTH 


valves and fittings 


NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





T-head Disc-to-Stem connection 
on OS&Y types provides 
stronger connection, prevents 
loosening of disc by corrosion. 





Bronze Back-Seat Bushings in 
bonnets of OS&Y valves. 


REFINER 
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Solid Web Type Dise in OS&Y 
valves for greater strength and 
longer service. 





Hinged Gland Eye-Bolts on 
OS&Y valves permit faster, 
easier repacking under full 
pressure. 
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any pressure or vacuum you want— 











Three 2000-hp Ingersoll-Rand HHE Vacuum Pumps for Two 900-hp Ingersoll-Rand 2-stage HHE Compressors 

exhausting testing chambers to simulate high altitude boosting a mixture of hydrogen and nitrogen from 3500 

flying conditions. Piston displacement of 51,508 cfm is to 15,000-psi pressure in the manufacture of synthetic 

believed largest built to date in reciprocating equipment. ammonia. Two 2250-hp 4-stage units handle the primary 
compression to 3500 psi. 


from high vacuums to 15,000 psi pressure 


Ingersoll-Rand Compressors meet industry's exacting needs 
with traditional 1-R economy, dependability and low maintenance. 


When a southern chemical corporation wanted to compress nitrogen and hydro- 
gen to 15,000 psi in the production of synthetic ammonia, Ingersoll-Rand com- 
pressors were chosen for the job. When the aircraft industry needed big vacuum 
pumps to exhaust testing chambers in order to simulate high altitude flying condi- 
tions, again Ingersoll-Rand equipment was selected. 

The installations pictured here are typical of the wide range of specialized 
services that I-R compressors are performing. 

If you have a problem involving the compression or evacuation of air or gases, 
remember that for scores of years Ingersoll-Rand has been designing and building 
reciprocating, centrifugal, and steam-jet equipment—and combinations of these— 
to meet the most exacting requirements in all kinds of industries. Your I-R repre- 
sentative is well qualified to give you expert assistance, no matter what the gas, 
pressure, or process. 


833-1 11 BROADWAY, NEW YORK 4, N. Y. 


Ingersoll-Rand 
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DRAWN SEAMLESS MECHANICAL TUBING 
FINISHED STEEL BARS + STEEL TUBING 





DRAWS TRBANWICAL 


GRADE MT-1015 


SEAMLESS ne 
RAMOM LENOTHS, 17-26 FEET 


Quantity .D. Decteal Quantity 
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pre tubrg awd os 203 a wi 
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QUANTITY 18 POSES 


Dec taal Quantity 
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GENERAL OFFICES: 
ST. LOUIS 15, MISSOURI 


St. Lovis 15, Missouri Kenses City 16, Mo Dollas 9, Texas 


5239 Brown Avenve 


Nelson .. Hower 


Phone GOodtellow 1234 


Tulse 3 Oklchome c 


302 North Boston 
Scott J. Harrison 
Phone 4-410) 


Denver 2, Colere ° 
2425 Waleut Wreet 
Neal Dehn 

Phone: ACome 589! 


1300 Burlington 
Frank D. Hogon 


Phone NOrclay 3516 


Houston 3. Texas 
711 Milby — 
Harris T. Greg 

Phone: CEntral ‘ees 


6211 Cedar Springs Rd 


Sam D. Hodgdon 
Phone: Elmhurst 3271 





New Orleans 12, le 
432 Julia Street 
Corl T. Wedemeyer 
Phone: CAnal 7373 
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.--dollar per dollar 


Db. PCT Db. .0000 Piccccccccees 


are most efficient by any comparison! 


simplicity of design and construction 


The Isoflow Heater basically is a circular steel shell; this 
results in an explosion-resistant structure. The shell is lined 
on the inside with insulation and insulating refractories; 
this results in a wall with a zero air leakage and high 
efficiency. The vertical tubes are combined with integral 
convection tubes; this results in less headers in the heaters 
for complete cleanability. The integral radiant convection 
tubes and minimum number of headers result in a minimum 
pressure drop for a given velocity. The vertical tubes 
completely shield the walls resulting in low wall 
maintenance. The small number of headers in combination 
with the vertical tubes result in ease of cleaning and, if 
desirable, gang-cleaning of several tubes simultaneously. 
Individual burners, symmetrically spaced with relationship 
to the tubes, results in even heat distribution horizontally. 
The reradiant cone effects even heat distribution vertically. 
Segregated burners result in ease of firing and inspection 
of burners. These are some of the design features which 
place Isoflow Furnaces in a class of their own 


—most efficient by any comparison. 





More than 1150 are in operation throughout the world 
in the petroleum, chemical and allied industries ... for all 
processes and for any duty, pressure, temperature and 
efficiency ... and all Petrochem-Isofilow Furnaces are 
pre-eminently satisfactory. 


UNLIMITED AW size ae 2 fe | ee. 


Representatives: Bethichem Supply, Tulse and Houston - Flagg, Brockett & Durgin, Boston - D. D. Foster, Pittsburgh - Foville 
Levatly, Chicago - Lester Oberholtz, Californie - Gerdon 0. Hardin, Lovisville, Kentucky * Turbex Equipment (o., Narberth, Po. 
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Reduceslag ...inerease production 


with the 


Liungstrom 
Air Preheater | 


: 
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Slag —- primary cause of reduced capacity — can 
be practically eliminated by the use of a Ljung- 
strom Air Preheater. 

That's because preheated air mixes more thor- 
oughly with the fuel. Therefore, less excess air is 
required for complete combustion — and less com- 
bustible material is lost in the flue gases. 

Thus, with a Ljungstrom Air Preheater, there 
is less material present in the furnace for slag pro 
duction. Oil tubes stay cleaner . . . longer. Stills 
stay on stream at top production for months longer. 

For example, a pipe still in an eastern refinery 

dropped from 16,000 barrels a day to 12,000 
because of slag. Now, with a Ljungstrom Air 
Preheater and modern high-temperature burners, 
the still operates continuously at 18,000/20,000 
barrels. 
This saving alone can pay for a Ljungstrom instal- 
lation in less than a year. Add it to more economi- 
cal furnace design possible ... up to 20% fuel 
savings ... greater heat recovery even from low 
grade fuels... higher through-put and you can 
see why the Ljungstrom Air Preheater is perhaps 
the most significant guidepost to economy avail 
able today to refiners 





For more complete details on what the Ljung- 
strom Air Preheater can do for you .. . for an 
analysis of the heat recovery benefits attainable 
in your fuel burning equipment call or write 
The Air Preheater Corporation today. 


. 
The Air Preheater | 
4 The Ljungstrom operates on the continuous regenerative coun 
Corporation ter-flow principle. The heat transfer surfaces in the rotor act 


| as heat accumulators. As the rotor revolves, the heat is trans- 





60 East 42nd Street, New York 17, N. Y. 


ferred from the waste gases to the incoming cold air 


WHEREVER YOU BURN FUEL, YOU NEED LJUNGSTROM 
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T UBES SWEPT CLEAR of the toughest coke with the irresist- 
able speed of a bulldozer through brush. Through tube 
after tube, without let-down, the self-feeding cutter head 
smashes the coke and shoves it out, backed by the power- 
ful drive of the famous Lagonda 1100 Series motor with 
its ball thrust bearings front and rear, and its exclusive 
front end lubrication. Here’s a combination that is both 
enduring and fast. 

Fast, too, in getting to the job. Let a customer tell what 
he thinks of Lagonda deliveries: “This is a note of 
appreciation for the very fine service you rendered us on 
our recent order. It was received yesterday, well ahead 
of schedule. Thanks a lot.”’ 

When you need tube cleaning, you want speed. Call your 
local Elliott-Lagonda representative, or Elliott Com- 
pany, Springfield, Ohio. 


ELLIOTT 


LAGONDA DIVISION, SPRINGFIELD, OHIO 


HERE'S VALUABLE TUBE CLEANING DATA. 


Bulletin Y-34 is crammed with 
facts on cutting down time in 
cleaning still tubes. On request. 


AUTOMATIC SIGHT FEED LUBRICA- 
TOR for pressure service. When 
pressure is on, lubrication starts 
When pressure is shut off, lubrica- 
tion stops. Simple and positive 


FOOT-OPERATED THROTTLE VALVE 
enables operator to handle tube 
cleaner with both hands, control 
ling pressure with his foot, like an 
auto accelerator 


REEINER 


CATALYST CLEANER. Removes spent 
catalyst from tubes, without per 
mitting its escape. Also good in 
removing fly ash from the tubes of 
air preheaters 


HANDHOLE SEAT GRINDER. A pre- 
cision tool for grinding handhole 
seats flat. Can save its cost on one 
job. Driven by air motor (electric 
motor optional) 








modern Dallas, Tex., 
plant of Certain-teed 
Products Corporation has 
standardized on Nicholson steam 
traps may be important to you. It 
was because, as a plant official stated, 
“Nicholson traps have cut loss of steam and 
improved operations generally”. More specifically, 
a recent survey showed these Nicholson features 
to be the reasons why leading plants are increasingly 
standardizing on Nicholson thermostatic traps: 


Send far 
CATALOG 75; 


‘ ition 


Nicholson traps on drying 
drums of asphalt saturator; 
ta f Certain-teeds Dallas, 
Tex., plant. 


se of ¢ 


GT NICHOLSON 


TRAPS - VALVES -FLOATS 
207 OREGON ST., WILKES-BARRE, PA. 








Sales and Engineering Offices in 58 Principal Cities 


Above, Certain-teed 
Products Corporation's 
Dallas, Texas, roofing plant, 
where Nicholson steam traps 
have been adopted as standard 


1) Two to six times average 
drainage capacity. (2) Operate at lower 
temperature differential. (3) No air bind- 
ing. (4) Freeze-proof. (5) Only one moving 
6) No need to change valves for varying 
7) Record low for steam waste. Types 


part. 
pressures. 
for every process, power and heat application. 
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for high yields of high quality oil at low cost 


First of All... 


Q0 FURFURAL 


7 


Find Out Why Leading Refiners 
Choose FURFURAL as a Selective 
Solvent 


SEPARATION 


Furfural is a polar molecule and gives 
sharp separation between the mixtures 
of products present in lube stocks. Its 
high specific gravity permits rapid 
phase separation. 


RECOVERY 

Furfural is a stable compound and may 
be recovered almost quantitively for 
reuse 


SAFETY 


Furfural is easy to handle and has a 
safety record extending over 30 years 
of industrial use 


STORAGE 
Furfural is shipped in tank cars and 
stored in steel tanks. Its low freezing 
point makes it easy to handle in cold 
weather 

Furfural lubricating oil treating tower in the refinery of the 


Socony- Vacuum Oil Co., Inc, one of the large users of AVAILABILITY 


the Furfura!l Process . 
Furfural is produced the year around 


in large quantities at three plants from 
replaceable raw materials. It is low in 
price 


Furtural Furfural is being used in more than 
Furfury! Alcohol 
38 pe , ‘essing plants through- 
Senutndvatetaet Gieahet petroleum processing plants throug 
out the world. Most of these are de- 


Furoic Acid 
Fur-Ag® Conditioner If you would like to know more about furfural signed for refining lubricating oil, but 
Purafil® Ligne-coliviose and its uses in the petroleum industry, o request other petroleum fractions are being suc- 


on your letterhead will bring prompt information cessfully treated with furfural. 








The Quaker Qals (Ompany \ | 


340B The Merchandise Mart, Chicago 54, Illinois 
Room 540B, 120 Wall St., New York 5, N. Y. 
Room 440B, P. O. Box 4376, Portland 8, Oregon 
in the United Kingdom: Imperial Chemical Industries Ltd., Billingham, England 
in Evrope: Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; Quaker Oats (France) S. A., 3, Rue Pillet- Will, Paris IX, France 
in Australia: Swift & Company, Pty., Ltd. Sydney © In Japan: F. Kanemotsu & Company Ltd., Tokyo 
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How Polymer operated day and night 
for 10 years at maximum safety 


When Polymer Corporation, Ltd., Sarnia 
Ontario, began operations in 1943, inventory 
included two Kemp MIHE Inert Gas 
Generators. Since that date, Polymer — and 
its Kemp equipment—has been operating 24 
hours a day, 365 days a year. The huge 
quantities of man-made rubber and associated 
chemicals it produces—200,000,000 pounds 
during one year alone—reach, in one form or 
another, the four corners of the world 


Kemp Plays an important Role 

The high volatility of many of the ingredients 
used in this giant operation necessitates 
blanketing and purging vessels after use. It 
is in this step that Polymer employs Kemp 
Generators to assure safe, trouble-free per- 
formance. The gas they produce is piped to 
different operations over the entire company 
area—it must be clean! Kemp does the job 


Polymer knows that it can depend on Kemp to 
deliver a clean inert at a specific analysis, 
regardless of demand. And every Kemp 
Generator is engineered for fast starts and 
easy Operations that save time and money. 


Kemp Can Do a Job for You 
Kemp superiority is no accident. It is based Ges generator building from 
on years of experience on quality of design which inest gus ts piped over 
to meet specific problems. Every Kemp design 
130 acres of company prop- 


features the Kemp Industrial Carburetor for Pet 
complete combustion without tinkering or ay @ reyes ale, 


waste , for simplified installation and 
maintenance. Every Kemp design inciudes 
the latest fire checks and safety devices. If you 
have a blanketing or purging problem, con- i 
tact Kemp engineers They will be glad to For more complete facts and technical inhor- 
study your situation and recommend the mation, write for Bulletin |-10 to: THE C. M. 
installation best suited to your needs. No KEMP MFG. CO., 405 East Oliver Street, 
Baltimore 2, Md. 


Ontario, operation. 


obligation, of course 


INERT GAS GENERATORS 


CARBURETORS + BURNERS + FIRE CHECKS 
METAL MELTING UNITS + ADSORPTIVE DRYERS 
SINGEING EQUIPMENT 





a «ef . on PP si ~ * 
oP aS te 


a ~s 


The design of Mission Cen- 

trifugal Pumps combines the features of 
LONG LIFE and EASY MAINTENANCE with 
years of dependable performance . . . what- 
ever your pumping requirements may be. Let 
us give you further details and specific applica- 
tions. Write us specifying discharge and suction 
head . . . capacity . . . material to be pumped 
. Specific gravity . . . temperature . . . vis- 

cosity . . . and any special conditions. 


Humble Road, P. O. Box 4209, Phone MUlberry 5561 

Export Office: 30 Rockefeller Plaza, New York 
Handled by representatives in all industrial areas 
and by supply stores in every oil country 
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TYPE “D" & “E” 
s MISSION CENTRIFUGAL PUMPS 
fe: WITH CAPACITIES UP TO 1800 GPM, 
Pit HEADS UP TO 350’ AND SPEEDS UP TO 
At; = 3500 RPM. VARIOUS TYPES CORROSION- 
RESISTANT ALLOYS AVAILABLE. 
as. FURNISHED WITH PACKING OR 
re MECHANICAL SEALS. 
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«+e @ new non-metallic corrosion inhibitor 





ATPET 100 makes engine preservatives, slushing oils, and other 
corrosion preventive compounds form a tougher, longer lasting 
bond to metals . . . gives greater protection against rusting. ATPET 
100 is versatile; gives good protection in diesel fuels and fuel oils. 


ATPET 100 is always uniform from shipment to shipment. 


ATPET 100 is highly effective: gives improved protection even in small con- 
centrations. 

ATPET 100 protects longer: Hr and humidity exposure tests show that 
ATPET 100 protects far longer than other inhibitors. 
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INDUSTRIAL CHEMICALS DEPARTMENT OF HE AS oe _ 
ee Py vee Rah. Sayin a bitnngeyies ¥ 
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oe 99, “DELAWARE ; 
Offices in Principal Cities + Atlas Powder Company, Canada, Lid., Brantford, Canada 
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I, the almost quarter century that 
we have been in business, we have 
been called upon to develop and 
produce many highly specialized 
types of expansion joints. None, 
however, have been more spec- 
tacular than the 109-inch joints 
recently developed for use in test- 
ing equipment for aircraft engine 
prototypes. These low pressure 
joints were designed with a hun- 
dred internal tie bars, which per 
mit the joints to absorb the lateral 
deflection between a long exhaust 


header, operating at 650° F. and a 


series of large gas coolers, without 
the need for heavy anchors. Eight 
of these joints are now in service 


in a Classified defense project 


This is just another example of 
how Zallea engineers, with the 
experience gained from specializ 
ing in one product—expansion 
joints, are able to successfully and 
economically solve the most dif 
ficult problems confronting this 


type ol industry. 


But this is not all—we regularly 


manufacture a complete line of 


For detailed information on 


Zallea Expansion Joints and services 


write today for a free copy of Bulletin 


Va 
Ark te te 


Welle 


wortuio’s 


LARGEST 


MANUFACTURERS OF 


expansion joints capable of service 
in virtually any type of expansion 
application. These joints are avail 
able in diameters from 4 inches to 
40 feet for temperatures from sub 
zero to 1600°F....for pressures 
from vacuum to 400 psi in stand 


ard designs and up to 2,000 psi 


in special designs 


For full details regarding your ex 
pansion joint problems or require 
ments, just get in touc h with us 
Zallea Brothers, 890 Locust Street, 


Wilmington 99, Delaware 
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JOINTS 


<P Scoville 


S 
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_( ADMIRALTY HEAT EXCHANGER TUBES 








SCOVILL 
HEAT EXCHANGER TUBE 
ALLOYS 


. 
PHOSPHORIZED ADMIRALTY 
ADMIRALTY 
ARSENICAL ADMIRALTY 
MUNTZ METAL 
NAVAL BRASS 
RED BRASS, 85% 
DEOXIDIZED COPPER 
ARSENICAL COPPER 
COPPER NICKEL, 10% & 20% 
CUPRO -NICKEL, 30% 
CUPRO- NICKEL, 30% (High Iror 
ALUMINUM BRASS 
ALUMINUM BRONZE, 5% 
DUPLEX TUBE 





f 


With Scovill men and methods on your team, you will get plenty of 
practical, helpful “signals” to long-life heat exchanger tube performance 


Scovill Phosphorized Admiralty Tube (Alloy 363), for example, is 
made differently... hot extruded from CONTINUOUS-CAST billets. As 
a result, it is a/ways uniform in composition and temper; inhibitor con- 
tent (phosphorus) is a/wajs at optimum percentage. Such tube shows 
superior resistance to corrosion and dezincification, especially where con- 


taminated fresh, salt, or brackish waters are used in the circulation system 


Equally important, Scovill provides what many consider to be the 
most competent and comprehensive Heat Exchanger Tube Technical Ser- 
vice in the field. We make it our business to see that you get the right 
tube for your application and conditions... selected from the wide range 
of heat exchanger tube alloys we produce. 

Inquiry and an outline of your needs are encouraged. Write on your 


business letterhead for our 40-page heat exchanger tube booklet 
Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Conn 


You cant buy beller Pirass 
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Precision assembly in the shop prior to 
shipment expedites construction in the 
field. Cranes and other facilities are avail 
able at Newport News for complete as 
sembly of weldments of almost any size 
to meet the customer’s requirements. 








= ‘atin ena? 


Wigley Ler 


Shipbuilder “launches” new vessel 


or 


It’s a pressure vessel in an overseas petroleum 
refinery. And it caps sixty-seven years’ experi- 
ence by the Newport News Shipbuilding and 
Dry Dock Company. Sixty-seven years, build- 
ing just about any kind of vessel you could 
name. And at a price. 


They've fabricated millions of tons of steel. 
They handle weldments in almost any size or 
shape. They machine, weld and stress relieve. 


Another development: fabrication of corro- 
sion-resistant alloy, clad, and other special 
steels. You know how important they are today 


What’s more, there’s plenty of equipment 
foundry, machine shop, fabrication and erect- 
ing — to build anything from a cat cracker to 
a bubble tray. And enough engineering skill 
and shop force experience to handle the job as 
you want it done. And at reasonable cost. 


1953—-PreTrRoLEuUM REFINER 


It would pay you to ask yourself, “What 
could Newport News build for us?” Find the 
answer in the brief, easy-to-read, photo-and 
caption pages of Facilities and Products. See 
for yourself what Newport News is doing. And 
what equipment they use. 


Send for Facilities and Products, free, today! 


NEWPORT 
NEWS 


SHIPBUILDING AND 
DRY DOCK COMPANY 
Newport News, Virginia 
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6 Color-coded 
Temperature Records 
on one ROUND Chart 





THE MULTI-RECORD 
Electronic DYNALOG* 


What convenience! What economy! 
You can record up to 6 related temper- 
atures on a single circular chart with 
this Foxboro Multi-Record Dynalog. 
Not only saves panel space, bu’ sim- 
plifies comparison of records. There's 
only one pen arm — yet all 6 records 
appear in different, distinctive colors. 
Bulletin 427-1 tells the complete story. 
(Bulletin 444 describes the Multi- 
Record Pneumatic Receiver ). Write for 
your copy. The Foxboro Company,7410 
Neponset Ave., Foxboro, Mass., U.S.A. 

*Req. U. S. Pat. Ol 


FACTORIES 


@ High speed recording — only 6 seconds 
between prints for quick detection of 
process variations. 

@ Uses convenient. low cost circular charts. 

@ Each record line has its own distinctive, 
non-smudging color. 


IN THE 


UNITED 


@ No battery, no standardizing, no galva- 


nometer, no slide wire. 


@ Unmatched accuracy 
nance, greatest convenience. 


lowest mainte- 


@ Available with alarms or on-off control. 


@ Thermocouple or resistance-bulb types. 


STATES, CANADA, 


DP 


AND 


INER 


ENGLAND 


\ 





/V test-tube triumph 
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for 


Vaporsealing L 
Rigid 
Insulations — ) 


Laboratory born and bred, Spring-Kote No. 11T 


provides complete protection for all types 


J 


of rigid insulations. Precise selection 

and testing of raw materials, coupled with 
constant laboratory control of formulation, 
give Spring-Kote unique uniformity 

from batch-to-katch and shipment-to- shipment. 


You always can rely on Spring-Kote. 


— 


This effective spray-on protection makes your 
insulations impervious to moisture, wind, 
and rain. In addition, Spring-Kote No. 11T 


provides corrosion protection for metal retaining 


eras 


wires and jac ket clamps— resists the attacks 





of chemical fumes and most acids. Spring-Kote 


be PSs. 


No. 11 T can be applied indoors or outdoors; retains 
form and efficiency at temperatures ranging 

from —40° F. to +450° F. Insulation should 

be thoroughly cured but an exclusive additive 
Spring-Kote No. 11T is only one of a complete line present in Spring-Kote permits application 

of protective coatings designed to cut maintenance to damp surfaces with perfect bonding assured. 
and operating costs ... write today for the complete 

story of Spring-Kote insulating, corrosion-proofing, 

vaporsealing, and waterproofing mastics. j - 

olied Saunas "pits “ads tate te Lo sepintand 


tenance at lower cost. INDUSTRY 


FOR OVER 
35 YEARS 


SPRING PACKING CORPORATION 332 South Michigan Avenue * Chicago 4, Illinois 
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FAIR LAWN 


Now, with Thermo Electronic Control- 
lers, thermocouple and resistance bulb 
types, you can afford accurate, auto- 
matic temperature control on processes 
and equipment operating between 
—100°F and 3000'F. The two-position 
control action is continuous and high 
speed, only one part—a magnetic con- 
trol relay — moves positively when the 
process calls for a change of heat. Both 
types of controllers incorporate a null 
balance circuit for high measuring ac- 
curacy with an electronic control sys- 
tem for sensitivity and speed. Calibra- 


REQUIRE PRECISE TEMPERATURE CONTROL? 


Thermo 


Electronic 


TEMPERATURE 
CONTROLLERS 


provide 

NULL BALANCE ACCURACY 
ELECTRONIC SENSITIVITY 
AND SPEED 


AT LOW COST 


tion is guaranteed to within plus or 
minus % of 1% of full scale range. 
Bright signal lights indicate tempera- 
ture conditions and are clearly visible 
over wide angles and great distances. 
Outstanding features of Thermo 
Electronic Controllers are simplicity of 
design and sturdy and compact con- 
struction. They are easy to install, eco- 
nomical to operate, and require little 
maintenance. Severe vibration or me- 
chanical shock will not affect the meas- 
uring accuracy or control sensitivity. 


TELL US ABOUT YOUR TEMPERATURE CONTROL PROBLEM OR WRITE FOR 


Thermocouple Pyrometer Controller Bulletin 50 X 


Resistance Bulb Controller Bulletin 55 X 


Thermo Electric (0.Inc 


NEW 


OTHER 
THERMO 
ELECTRIC 

PRODUCTS 


Thermocouples 

Protection Tubes 

Quick Coupling Connectors 
Thermocouple and Extension Wires 
Resistance Bulbs 

Connector Panels 


JERSEY 
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SHREVEPORT, LOUISIANA 


MACHINING 


MANUFACTURING 


STEEL WAREHOUSE 


Packaged Compressor Plant 


Vaintain Gas Production — 


TWO PACKAGED COMPRESSORS 


HANDLE DECLINING 
WELL HEAD PRESSURES 





BEAIRD Pressure Storage Tanks 


ON ae a et 


Now AbL Beaird Tanks are X-rayed 
a 


> . 
SF eS ee 
or. a ot. 


—- 


ir inspectors can literally see through 
inch of seam on the entire shell. They 


the welding is sound 


That is why we have gone to the expense 
of installing the most modern radiographic 
0, 000g equipment to assure vou that the Beaird tanks 
CN] ou receive are engineered and manutactured 
storage 


With these 


LB. BEATRD COMPA 


SHREVEPORT, LOUISIANA 
sles yj =< 


= 
MACHINING MANUFACTURING ‘STEEL WAREHOUSE DaAPOESOe PAM TS rms 





— CLARIFY 2,000 BPH 
NIAGARA FILTER in penne service ane in fully-enclosed, all-metal, 


troublesome iron sulfide particles from recycled 


solutizer solution. The filter permits this solutizer plant 


operate nmap 64 hows a tine corrosion-resistant filter 


If you want to remove minute of each cycle. One man does the job 
solid particles from recy cled streams easily without help, because there 
or other liquids, consider what a are no cloths or heavy units to re- 
Niagara Filter will do for you. move, handle, and replace. 

It removes all micronic particles You save on first cost, too, by 
from liquids, at flow rates as high specifying Niagara for corrosion 
as 2,000 BPH per filter unit. [t dis- resistant service. The filter is all 
charges solids rapidly, for disposal metal, totally-enclosed, leak proof 
or recovery in dry or slurried form The simple all-welded tank is easily 
Itiseasily applied to continuous oF constructed to specification, — in 
batch operations. You save labor, steel or a wide choice of alloys 

YOU CAN TEST modern pressure-leaf filtration, construction cost, Jacketing and synthetic linings ean 


under controlled conditions, with accurate scale Lsually, only ten minutes are also be furnished, at extremely low 


model Niagara pilot plant filters, for rent in various 
sizes and styles. needed to remove solids at the end cost for this ty pe ol equipment, 


‘| oveta fuller ideaofhow Niavara 


Filters can save you process time 
FOR YOUR FILTRATION FILE Complete new 20-page catalog 
illustrates and describes principles and methods of pressure-leaf 
filtration; lists typical applications; fully describes the many sizes / information. 
styles and modifications available in the Niagara line; and details five j 
filtration services available to you. Send the coupon for your copy today 


and cost, write today for catalog 


NIAGARA FILTERS Division, American Machine and Metals, Inc 
Dept. PR-1053, East Moline, Illinois 
Please send, without obligation, Catalog NC-1-53 


Name 


AMERICAN MACHINE AND METALS, INC, !itl* 


( ompany 


Addres« 
Dept. PR-1053, East Moline, Illinois 


IN EUROPE: Niagara Filters Europe, Post Box 1109, Amsterdam-C, Holland 
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NHANCES are that new demands in your in- 
) dustry have presented you with many 


problems calling for new and varied types of 
heavy metal equipment. 


If so, take a tip from scores of power and proc- 
essing companies the world over—look to Alco 


for the a? ‘ers 


Alco has the facilities required to fabricate 
heavy metal equipment for almost any pur- 
pose (see examples on these pages). Equally 
important, Aleo has the wealth of experience 
required for the design of that equipment. 


We invite you to contact your nearest Alco 
Products Sales Engineer and give him the de- 
tails on your most troublesome heavy-equip- 
ment problem. He will show you how Alco can 
design and build the answer that will give you 
maximum value for your equipment dollar 
now and in the years ahead. 


Aleo Products Sales Offices are located in 
Dunkirk, New York, Chicago, Los Angeles, 
Kansas City, Houston, Tulsa and Beaumont. 


2.8) 


ALCO’S SPECIAL FACILITIES include not only custom-designed production 
machinery but also the most modern equipment for testing and inspection 
Here, for example, Alco technicians use a mass spectrometer to inspect pipe 
velds for microscopic leaks. The mass spectrometer can detect leaks that 


r 


vould allow only one drop of water to escape in 100 years 


Look to ALCO for... 


Answers to 





84-INCH ALCO STEEL PIPE at Croton “UNI-BUNDLE UNITS” demonstrate the HUGE TAR STILL, equipped with two 
Falls, N.Y., is part of the gigantic aque- versatility of Alco Aircoolers. Vertical corrugated furnaces for direct firing, 
duct system furnishing New York City partitions welded in the headers allow typifies the virtually endless variety of 
with approximately 1050 million gallons several different vapor or liquid streams heavy metal equipment built by Alco 
of water per day. Alco Electric Welded to meet special customer requirements. 
Steel Pipe for interliners was also used in This is the type of equipment which has 
part of the New York City Board of Water western natural gasoline plant; the one at earned for Alco the contidence of power, 
Supply's new $44,000,000 East Del- right not only cools the oil but also con- petroleum and chemical companies all 
denses the overhead vapor from the steam. over the world. 


to be handled in a combined tube-bundle 
Units are shown here at a large South- 


aware Tunnel, now nearing completion. 


30 gn oR 00 j) 


t+ 


‘ | 
REFR GERANT HEAT EXCHANGERS AND STORAGE TANKS “ALCO FEEDWATER HEATERS AND EVAPORATORS were 
were among the variety of heavy-duty equipment built by Alco specified for the two 66,000 kw turbine-generator units installed 
for Tennessee Gas Transmission Company's Hydrocarbon Re- in 1949 by Philadelphia Electric Company at its modern Barba- 
covery Plant at Gabe, Kentucky. Alco has over 50 years of does Island Station. Fath evaporator delivers abecut 20,000 Ib 
gn and fabricarion of heavy-duty equip- of make-up per hour. The feedwater heaters handle 555,000 |b 


experience in the desig 
ment for sub-zero operation. of condensate per hour and deliver feedwater at 406 F 


ew Industrial Problems 
ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 
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CATFORMING 
EXCEEDS ALL 


IN CATALYTIC REFORMING 


IT’S THE CATALYST 


rum REFINER—! 





PLANT 
GUARANTEES! 


McBride Catformer completes initial run. 
Here are the startling results: 


eIn its initial run, all guarantees—including throughput, catalyst life, 
and yield octane—were exceeded 


eStarting with a 30 octane, C4 to 400 F. end point naphtha, the 
McBride-reformed gasoline has met final gasoline specifications 
throughout its entire running 


¢No expensive feed preparation or product treating is required 


eThe ability to regenerate the catalyst in place has been successfully 
demonstrated at McBride 


DO YOU HAVE YOUR COPY? 


tory about Catforming. Make 
ret 3 : Atlantic Refining Company, Re 
1 and Development tment, P. O. Box 8138, Phila. 1, Pa. 


“elk phone HO ward 5-2 


THAT counTS [ELIT 
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Key packings from the 


U.S. SPECIAL 
REFINERY PACKING 


Style 251. R nde Ww reciprocating rods 
handling acid sludge and oils not over 400 degree 
F. In coil form tl king makes an excellent 
filter press gasket. Made with a molded channel 
composed of layers of high-quality asbestos, fric 
tioned together with a compound highly resistant to 


liquids encountered in refinery service 


U.S. MATCHLESS® PACKING 
Style 16022. For hydraulic equipment, presses, 


rams, triplex pumps, outside packed pumps. This ts 
the high-pressure packing—will withstand hydraulic 
pressure as high as 8000 pounds. Its self-adjusting 
mitomatic ction results in reduced wear and tear 


on rods and plungers, minimizes friction 


U.S. RAINBESTOS HIGH-PRESSURE 
ROD AND PLUNGER PACKING 


Style 101. For packing reciprocating or oscillating 
rods and plungers against high-pressure steam, ai 
and gas up to S00 degrees F. Made from selected 
asbestos cloth, with a genuine U. S. Rainbow non 
hardening cushion, formed square, and treated with 
heat-resisting lubricants and graphite 


U.S. CENTRIFUGAL 
PUMP PACKING 


Style 193. For centrifugal pumps, or other rotat 
ing or oscillating rods or shafts, handling hot or 
cold, fresh or salt water, oil, brine, weak acids, 
caustic solutions and ammonia. High-grade asbes 
tos, thoroughly lubricated and graphited, before 


braiding, by an exclusive “U.S.” process 


U.S. BRAIDED 
CAUSTIC PACKING 


Styles 126, 136. For reciprocating and centrifugal 
pump rods and valve stems handling light caustic 
and other corrosive solutions. Made from asbestos 
yarn, thoroughly treated with a special “U.S.” caus- 
lic-resisting compound, and graphited. Style 126 is 
made in round cross-section. Style 136 ts square 


cross-section, 


U.S. GASOLINE 
PUMP PACKING 


Style 413. Specially designed for service against 
cold gasoline, mineral oils and most solvents in serv- 
ice on centrifugal or reciprocating rods and valve 


stems 


‘ 
! 
| 
! 
| 
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U.S. Rubber Standardized Chart! 


U.S. COMPRESSED ASBESTOS SHEET 


Style 899. Recommended for packing _ oil, gasoline, water, some acids, alkaline 
flanges or joints against super-heated or solutions and other chemicals. This is 
Saturated steam, air, ammonia, gases, the original oil-proof asbestos fibre high 
pressure sheet developed specially for 

oil industry conditions. Will not 

soften, burn, blow or ooze out of a 

joint, and does not deteriorate with 


age in stock. 


“U.S.” STANDARDIZED PACKING CHART 
FOR REFINERIES AND GASOLINE PLANTS 


First “U.S.” Packing Style Number Listed for Each Condition 
Is the Best Recommendation for that Particular Service 


Brine; | Oil Propane; Oil oil 
Water, Water, | Distil- and Upto | Over Am- 
Service Cold Hot lates | Butane 400 F. 400 F.' monia Caustic Acid 


Weak 136 
Centrifugal....) 193 193 413 16193 193 512 193 
Strong 293 


Reciprocating 


Steam End 101 101 101 101 101 101 OQ 101 


16012 16012 16022 16022 160 2 
Fluid End 16010 16016 251 
251 |16133| 251 | 512 25) 
U. S. OIL RESISTING 


DIAPHRAGM SHEET PACKING 


In several styles, made from high 
quality cotton fabric and nylon inser- 


On Piston . 575 575 


Valve Stem... 2 | 413 


tions with Neoprene cover stocks im- 19069 
pervious to the action of cold oils and Gaskets 
gasoline 

Style P-2901. Supersensitive sheet, 

1/32” thick, 36” wide. 


Style P-2138. Cotton sheeting in sertion, 46” wide, 1/16” thick and 


mpm + , 70 Sweetland Press. 
sertion, in 36” width only, 1/32 over. 


thick and up Style P-2904. Nylon insertion in Tank Car Gaskets 
Style P-2133. Medium wt. duck in- 40” widths, 1/16” thick and over 


Gaskets for: 


\ Bolted Type... 
i Screw Type... 


ry 
l hese packings can fill 90% or more or “U.S.” District Sales Offices. And 


of your packing needs for the refinery. for special problems, engineers at any 
“U.S.” Research perfects it 
x | 


All standard sizes and dimensions are of our 25 branches stand ready to pro- 


Production builds it 
obtainable from your supplier’s stock vide packings to fill your requirements. U.S. Industry depends on it. 


UNITED STATES RUBBER COMPAN Y 
MECHANICAL GOODS DIVISION +» ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Piastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
r 
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your problem 


A 30% to 100% increased thruput is no problem 
with Koch “Benturi” Kaskade trays. 

The inherent design of “Benturi” trays makes 

the greatest possible use 

of available slot energy forces. 

This is why almost 37° of all “Benturi” 
installations have been replacements 

for conventional bubble trays. Wire, write or 
phone us on the application of “Benturi” trays 


to your problem; no obligation. 


KOCH 
ENGINEERING COMPANY, INC. 


DESIGNERS #« MANUFACTURERS e¢ BUILDERS 
321 WEST DOUGLAS — WICHITA 2, KANSAS 


e 














REPRESENTATIVES 


Eastern and Export 
30 Rockefeller Plaza 
New York City 


Tulsa, Okla., Repr 


Myers-Bagwell Co 
Wright Building 


Pittsburgh, Pa., Repr 
D. D. Foster Co 
501 Alcoa Building 


British Associates 
Messrs. A. F. Craig & Co., Lte 
Paisley, Scotland 




















in this bent-tube heat exchanger, 
the uniform ductility of Republic 
ELECTRUNITE Tubes assures smooth 
U”" Bends that will not restrict flow. 








.--another industry that uses 


REPUBLIC ELECTRUNITE 
Heat Exchanger Tubes 


Republic 


Tubes are used in heaters, condensers, and other types of 





@ At almost all stages in the production of copolymers, 


ELECTRUNITI 
heat exchange equipment. 


The ELECTRUNITE process of making carbon and stainless electric-weld 
tubing from uniformly flat steel assures you of tubes that are concentric, 
uniform in wall thickness, and uniform in diameter all around the tube, 
and from end to end. Republic ELECTRUNITE Tubes can be smoothly bent 


even to short radii. Full-normalized treatment makes them uniformly 


ductile for predictable roller-expansion in the tube sheets. 


WRITE FOR “BOOKLET S$PI-53” Specify Republic ELECTRUNITE Heat Exchanger Tubes. Equally economical 
which gives useful data and on new equipment or for retubing. 
specifications on Republic 
ELECTRUNITE Pressure Tubes, 

both carbon and stainless. 


Republic Steel Corporation 


ene reas Cae PIUcCROINTE 


\ sous, Bea AND HEAT EXCHANGER TUBES 
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EFFLUENT REFRIGERATION ) 


Reduces Fractionation 
in Alkylation Plants 


ee oe a ere ened 


STRATCO 


Reg. U. S. Pat. Off. 


BUTANE 


COMPRESSOR 





ae 


FRESH 


DEPROPANIZER 
DEISOBUTANIZER 
DEBUTANIZER 














CAUSTIC WATER 
WASH 














CAUSTIC 
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Increases Production... Improves Alkylate Quality — 
' Costs Less Than Equivalent Deisobutanizer Capacity ,/ 

















The Stratco Effluent Refrigeration 
System holds new plant investment and 
operating costs to a minimum, yet pro- 
duces high alkylate quality and yield. 

In existing plants the Effluent Refrig- 
eration System may be applied to in- 
crease alkylate production and quality 
without increasing deisobutanizer ca- 
pacity. 


In this new Stratco process the hydro- 
carbon effluent from the settler is used 
as the refrigerant in the cooling elements 
of the reactor. No isobutane is evap- 
orated from the reaction zone, therefore 
the Effluent Refrigeration Recycle is as 
effective in every way as equivalent iso- 
butane recycle from a deisobutanizer 
tower. 


Commercial installations now under construction 


Write for complete information. 


STRATFORD 


Corp 
PETROLEUM REFINING ENGINEERS 


Dierks Bldg. 


oration 


PeTRoLEUM REFINER 


Kansas City 6, Mo. 





... and Alcoa Activated Alumina 
can change that! 


If excess moisture is causing: 

¢ petroleum processing difficulties 

e deterioration of products in storage 

¢ faulty operation of instrument air lines 
Use Alcoa Activated* Alumina for quick, efficient de- 
hydration of gases, liquids and vapors. It has been out- 
standing in these uses for more than 20 years! 


There’s a grade and type of Activated Alumina for your 
application too. Call your nearest ALCOA sales office today, 
or write: ALUMINUM COMPANY OF AMERICA, CHEMICALS 
17-K Alcoa Building, Pittsburgh 19, Pa 


DIVISION, 
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ALCOA| 


Alcoa 0. 
Chemicals 


ALUMINUM COMPANY OF AMERICA 





* Registered Trademark, Aluminum Company of America 





(G6) ENGINEERING REPORTS: 


“WORK HORSE” LINEUP of totally-enclosed, fan-cooled Tri struction helps protect punchings, windings, and rotating 
Clad* motors under topping units meet rigid requirements parts from dusts, moisture, and corrosive atmospheres. Each 
for continuous processing and safety. Cast-iron frame con motor has a matching explosion-proof push-button station 


*Reg je-mark of General Electric Company 


System-planned electric equipment 


COMPACT, OUTDOOR METAL-CLAD SWITCHGEAR in for: these compact G-E units are factory-assembled an 
ground is the main distributing point of power to Union Oil's ready to install hey’re simple to operate and 


Wilmington refinery. Pt ling primary circu otection because of a fast, vertical-lift system of breaker 


/6 PETROLEUM REFINER—! 








TOTALLY-ENCLOSED, CLASS 1 GROUP O G-E MOTORS are 
designed for corrosive and hazardous refinery locations 
like these two Tri Clad units driving transfer pumps 
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EXPLOSION-PROOF motor starters have cast-alloy enclo- 


sures, helps protect against hazards, They are centralized on 
one rack for easy accessibility and a better distribution system, 


helps keep throughput high at Union 


Two new topping units at Union Oil's Wilmington refinery 
kept on-stream by G-E power and drive equipment 


Recently, the Union Oil,Company wound up a $27,000,000 expan- 
sion program at their Wilmington, Calif. refinery by putting two new 
20,000 bbl.-per-day topping units and the nation’s largest vacuum 
flasher into action. 

To help maintain this output on a continuous basis, Union Oil 
and General Electric engineers co-ordinated all drive and power 
distribution equipment—‘‘system-planned” it— to the plant’s specific 
processing needs. 

G-E application engineers, experienced in refinery practices, are 
ready to assist you and your consultants in planning an efficient 
electrical system. 

TO HELP CUT YOUR POWER DISTRIBUTION COSTS be sure to see the 
new full-color sound slidefilm, ‘“‘The Vital Link.” It’s another G-E 
“More Power to America’’ program. Ask your G-E apparatus sales 
representative to arrange a showing. General Electric Company, 
Schenectady 5, New York 661-42 





CENTRALIZED G-E LIMITAMP CONTROL, lo- 
cated in a non-hazardous area, starts and 
protects motors driving refinery equipment. 


Engineered Electrical Systems for Petroleum Refineries 


GENERAL @@ ELECTRIC 


PETROLEUM REFINER 
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positive’ 


safety 


ENGINEERING 
CORPORATION 


536 Commercial Avenue 


PALISADES PARK, NEW JERSEY 


_ Affiliates: — SE 
FARRIS FLEXIBLE VALVE CORPORATION *® 


* FARRIS HYDROSEAL 


BalanSeal and FarriSeal 


Safety-Relief Valves 


(Pot'd & Pot. Pending) 


Corrosion and varying back pressure—the two dangerous enemies of 
positive safety-relief valve operation —are stopped cold by the ingenious 
construction of Farris valves. Critical working parts are isolated from the 
lading fluid so that they can't stick, plug or corrode and the special bel- 
lows construction nullifies the effect of back-pressure surge. You get posi- 
tive protection, under all operating conditions. Manufacturing economies 
offer realistic pricing—and the design permits the use of much smaller 
discharge piping, at an important saving. So for safety and economy, 
specify FarriSeal or BalanSeal safety-relief valves. You're never stuck, 
because they never stick! 
Technical manual, 51B, a treatment on Back Pressure Piping and 
Surge characteristics and 76-page catalog is yours for the asking. 


*ASME-N.B. APPROVED 
(Certified for Capacity) 


FARRIS STACON CORPORATION ® FARRIS HYDROTORQUE CORPORATION 


CORPORATION © FARRIS PICKERING GOVERNOR CO. 


REFINER—Vlol 


PETROLEUM 














7a WOLVERINE PRODUCTS 


* REG. U. S. PAT. OFF. 
Wolverine Trufin and 
the Wolverine Spun End 
Process available in Can- 
ada through the Unifin 
Tube Co., London, Ontario. 


for Processors 


TUBEMANSHIP 


- 


POSSOSOHOHOHOHHOOHHSHHSHOHOHESHOHHHHOHHEHHOOOOOS 


WOLVERINE TUBE DIVISION 
Wms of CALUMET & HECLA, INC. 


Manufacrurers of Quality-Controlled Tubing 
143) CENTRAL AVENUE © DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ale. Saled offices in Principal Cilies 


EXPORT DEPT., 13 E. 40th ST, NEW YORK 16, N. Y 
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Oil Heater 


OF balebletcnas 





For A 
Performan 
'*'BLUE 
RIBBON’’ 


for refineries, chemical, and petrochem- 


It's this Lummus Crude-Vacuum Oil 
Heater, on the job at the Paulsboro, 
N. J. refinery, of Socony-Vacuum Oil 
Company, In¢ 


necessary considering the unit’s time 
in operation 


With a design duty of 83,000,000 
Btu/hr., the heater during the last 34% 


ical plants. In addition to superior 
performance, Lummus oil heater instal- 


lations are marked by ease of operation 


This unit was placed in service in years has handled approximately 40% and flexibility necessary to allow fre- 
November 1949. Except for a seven-day more than design rating. Refinery people quent switching of stocks 
shutdown early in 1951, solely for plant say the heater could operate at even Have we suggested a few important 
considerations, its first run was for Sane aay reasons why a Lummus Oil Heater will 


fit into your processing picture? We'll 


3% years. When the heater was opened Operating results like these at Paulsboro 


it was found to be in good condition uphold Lummus’ reputation as designers be pleased to have our specialists talk 


with remarkably little maintenance and fabricators of oil heater equipment it over with you. 


THE LUMM™MUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON «+ CHICAGO + LONDON © PARIS © CARACAS 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 


Across the Sea.. 

Shown at right in this photograph are Lummus Hot Oil Belt Heaters 
which satisfy by means of a circulating hot gas oi! stream all heat 
requifments for the lube oil plant Sf modern refinery at Dunkirk 
France. This installation, as in the case of others similar to it, is char- 


acterized by a low initial investment since it eliminates oa number of 


smaller heaters with their attendant engineering and erection costs 





A. P. GREEN 
CASTABLE REFRACTORIES 


SERVE THE 
PETROLEUM INDUSTRY 


A. P. Green castable refractories have been time-tested and proved 

in the field... for every specific refractory application in the petroleum 
industry. Results achieved: reduced ‘down time” and labor costs...lower 
fuel costs and increased heating efficiency... greater safety and 
reduced maintenance control. 

For detailed information and specific recommendations... write, 
Engineering Department, A. P. Green Fire Brick Company... or call 

your local A. P. Green distributor. 


A. P. Green Castable Refractories ... designed to exact specifications to do an exact job 


A rapid setting, high strength refractory castable. Mixed with water, it takes on a hydraulic bond without 
KAST-SET the application of heat. KAST-SET will not shrink, has excellent resistance to abrasion, and is ideally suited 
for monolithic linings. It may be used at temperatures up to 2700° F 


4 gt ra 
KAST-O-LITE 


CASTABLE INSU- A hydraulic-setting castable for temperatures up to 2000° F. Recommended for complete monolithic linings 


LATION NO. 20 and lightweight panel construction in oil stills and heaters. Weighs 50 pounds per cubic foot in place 
CASTABLE 
BLOCK MIX 
Gun application of SK-7 produces a lightweight lining with excellent strength and insulating efficiency for 


FOR N 
yon te ou SK-7 temperatures up to 1800 F. Installation and labor costs are reduced... no forms required 
testi _ Ideal lining for ducts, flues and breechings 


[his strong abrasior 


het 5 A.P. GREEN FIRE BRICK CO., mexico, MissoURi, U.S.A. 


pid Plats) af 
a In Canada, A. P. GREEN FIRE BRICK CO., LTD., TORONTO 15, ONTARIO 
eae Ati 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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CHIKSAN Swivel Joints illustrated in this installation, 
facilitote the speedy, economical handling of various 
fivids through 16 lines from loading dock to mani 
folding pit o distance of 800 feet. Since each line 
leads to ao seporate tonk through the manifold, cross 
contamination is eliminated 


CHIKSAN Swivel Joints in the pump manifold above 
enable operator to pull base stock from outside 
storage into the plont and direct flow to proper vessel 
of proportioner 


The Flow of Enterprise Relies an 


CHIMSAN 


Sal] Beazying Swivel Joints 


CHUASAN Nanifolding Saves 3 Ways! 


1 ORIGINAL INSTALLATION 


NO CONTAMINATION LOSSES 
LOW COST OPERATION 


Original cost of CHIKSAN flexible line manifolding installations 
often run as much as 50° less than fixed line manifolding operations 
which incorporate costly multiple valve and line systems. 

A CHIKSAN manifolding operation is simplified in its entirety — 
providing complete flexibility, mobility and ease of operation in 
limited spaces 

CHIKSAN manifolding installations reduce line hook-up time — keep 
pit floor clear of lines thereby providing greater working areas. 

CHIKSAN manifolding operations facilitate the transfer of all types 
of fluids safely and rapidly under extreme climatic conditions with 
no possibility of cross contamination 

CHIKSAN manifolding installations are specifically engineered for 
long life—easy and economical maintenance, and render years of 
trouble-free operation 
Our Engineering Research and Development Department 
will welcome inquiries on your manifolding problems. 


Write for Catalog 53-C, 
Dept. PR-10 








GEAR TYPE PUMPS 


Reversible and non-reversible. 
Geor type pumps in exclusive 
FOUR-BOLT design . . . copaci- 
ties from .5 to 130 gpm and 
operating pressures to 1500 psi 
... flange or foot mounted . . . 
furnished with keyed shaft with 
spline shafts optional. Also dual 
and tandem models. 


PISTON TYPE PUMPS 


Axiol reciprocating piston type 
... constant or variable delivery 
with capacities of .25 to 10 gpm 
at nominal speeds of 1500 rpm 
with maximum of 4500 rpm... 
working pressures to 3000 psi 
... direct engine and individual 
electric motor driven models. 


VACUUM PUMPS 


Single stage models to produce 
absolute pressure readings of 
10 microns (.01 mm Hg.) ... 
compound pumps producing 
readings of .2 microns (.0002 
mm Hg.) or better. These Kinney 
High Vacuum Pumps are avail- 
able in sizes for laboratory as 
well as high production use. 


PETROLEUM 


FLUID POWER PUMPS 


in equipment and vehicles required for modern exploration, drill- 
ing, production, piping and refining of petroleum. Here is a most 
comprehensive range of sizes, types, capacities and pressures 
from 0 to 1500, 2000 and 3000 psi together with hydraulic 
motors, valves and cylinders for developing complete hydraulic 
circuits. Here is power which combines safety, flexibility, limitless 
variations and sound economy .. . hydraulic power at its best. 


LIQUID HANDLING PUMPS 


Virtually “any substance that will flow through a pipe,” includ- 
ing petroleum products from naphthas to crudes and acid sludge, 
can be efficiently and economically handled in small or bulk 
quantities by Pumps available from this single source. There are 
deep and shallow well “Centrifugal and Turbine Types, Rotating 
Plunger and Herringbone Pumps embracing a very broad range 
of types, sizes and constructions 


VACUUM PUMPS 


High vacuum pumps for laboratory or high production service 
in research, vacuum distillation, refrigeration, dehydration, chem 
ical processing, de-aerating, etc 


Write for full information 


CENTRIFUGAL & TURBINE PUMPS 
Deep well, sump, drainage and condensation 
return units, household water systems. Industrial 
low and high pressure liquid handling pumps. 
Direct motor and countershaft driven horizontal 
and vertical models. Capacities 3 to 7500 gpm. 


DUAL VANE TYPE PUMPS 


DUDCO Pumps provide a broad 
range of sizes with capacities 
to 120 gpm and pressures to 
2000 psi. Also available in dual 
units operating from a single 
drive. Hydraulic motors with 
starting torque outputs to 
14,000 Ib. in. 


LIQUID HANDLING PUMPS 


A complete range of sizes in 
Rotating Plunger and Herring 
bone Gear Pumps to handle 
light or heavy liquids from 
gasoline to asphalts. Avail 
able in plain or steam jack- 
eted models 


C) Kinney liquid Handling Pumps 
() Kinney Vocuum Pumps 
() Avrora Pumps 


PR, New York 17, N. Y¥. 
Kindly send additional information on the pumps 











THE NEW YORK AIR BRAKE COMPANY 
230 PARK AVENUE * NEW YORK 17, N. Y. 


THE NEW YORK AIR BRAKE COMPANY 


(C) Stratopower Pumps 


230 Pork Ave., Dept. 
C) Dudco Pumps 


Gentlemen: 


| hove checked. 
) Hydreco Pumps 
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"Transistors are capsule-size as- a 
semblies which utilize the phys- 

ics of semi-conducting solids 

to produce the same effects as 

an electronic tube... but with- 

out cathode and/or filament 


and their circuitry components. 








A timely statement from Walter P. Wills, 


Director of Research, Brown Instruments Division 


Minneapolis-Honeywell Regulator Co., Philadelphia 44, Pa. 


€¢ FDERHAPS you've wondered when transistors, 
with their widely publicized character- 
istics, will be put to work in industrial in- 
strumentation. Naturally, I can speak only 
for my company, but I'd like to give you a 
research man’s view on where transistors 
stand today. 
““We agree that transistors have a tremendous 
future in all of electronics, including auto 
matic control. Many problems, however, 
must yet be solved. Will they be made of 
germanium or silicon? Can they be made 
more reproducible and able to handle enough 
power at desired voltages? New circuits and 
new transistor types are needed. Today's 
costs are much too high. And let’s not forget 
that the vacuum tube is still being developed 
after more than 40 years of existence. 


“Even with extensive research and develop- 
ment programs, much more work remains 
before transistors can be broadly utilized in 
their natural markets—radio, television, and 
other communication equipment. Similarly, 
the few types now available do not nearly 
satisfy the requirements of industrial instru- 
mentation. 


“A ‘tubeless’ electronic instrument is theo- 


retically possible today, and, on the basis of 
safety and reliability expected of modern 
instruments, it is anticipated that such a 
product is completely possible and practical 
in the future. 


“So we're attacking the problem on a broad 
front. For upwards of five years, we’ve been 
devoting a large portion of our research facil- 
ities to studying ways to utilize transistors 
. . . looking on them not solely as replace- 
ments for tubes, but as the starting point for 
totally new instrument circuits. 


“In addition, we have invested in the patent 
licenses and the know-how of Bell Telephone 
Laboratories, the pioneer of transistors. We 
have a large stake in providing instrumenta- 
tion for the manufacture of transistors and 
hence are examining all facets of the transistor 
business . . . even to the extent of making 


some with our own hands. 


“Honeywell instruments and other Honey- 
well controls using transistors will be on the 
market. When they are, you can be sure they 
will be great products—new, but the same 
kind of reliable, versatile, well-engineered 


products we sell today.” 


MIinnEé€aAPOLIS 
Honeywell 
BROWN ‘INSTRUMENTS 


Fouts we Covtiols 





RICH OIL HEATING 


CATALYTIC REFORMING 


Sof € 
VERTICAL 


FIRED HEATERS, i 


Struthers Wells Vertical Heaters are widely used 
throughout the petroleum industry. 

High thermal efficiencies may be secured with these 
Heaters—an important factor where the cost of natural N 





A Struthers Wells Type 
CV Heater 


gas and other fuels is increasing so rapidly. . 

Standard units are available in a wide range of sizes, 
with most equipment available for prompt shipment ‘Ng 
using stock materials. 

Circulating systems are available, using oil or Dowtherm, 
for the indirect heating of grease kettles, reactors, and 
other equipment. This equipment is generally supplied 
complete with all accessories. 

Electrically heated units for circulating heating are 
available for pilot plant or small scale operation. 

New Bulletin C-45 is available; please send request on 


your letterhead. 











STRUTHERS WELLS CORPORATION 
WARREN, PA. 
Piants at Warren and Titusville, Pa. Offices in Principal Cities 
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In the Petroleum Industry W-S Screw-End Fittings... 
MORE ECONOMICAL ALL THE WAY DOWN THE LINE 


FOR REAL ECONOMY on your next screwed fitting piping job specify 


Watson-Stillman the Double-diamond brand of Forged Steel Fittings. 


You'll find their long, accurately cut threads, in perfect alignment, 


assure ease of installation. 


You'll find their extra long bands extending well beyond the last thread, 
provide reinforcement at points of severest strain. 


You'll find their heavy uniform fitting wall thickness provides a high 


safety factor to give you years of leak proof, trouble-free service. 


Accurately machined . . . they fit tight and they're made of forging stock 
especially selected for toughness, strength, and resistance to temperature 


and shock. Available in carbon, stainless and chrome-moly alloy steels. 


Watson-Stillman also makes a complete line of forged Socket-Welding 
fittings. Investigate these superior, life-of-the-system joints. Write for 


literature. 


SOLD THROUGH LEADING DISTRIBUTORS 


WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
128 ALDENE RD., ROSELLE, NEW JERSEY 

















RAPID, UNIFORM BLENDING of 
gasoline and lube oil is econom- 
ical with these LIGHTNIN Series 
SE Mixers. They also sove time 
and money in aspholt production, 
mixing charging stocks, liming re- 
run stocks and sediment control. 
Sizes | to 25 HP. 


lend 10,000 gal. of lube oil in 20 min. 


--.-save up to 50% on HP input 


Now you can blend 10,000 gallons of 
lube oil in only 20 minutes with just 
one 742 HP LIGHTNIN Series SE Mixer. 

The exceptionally high volumetric 
flow of these units not only cuts blend- 
ing time, but assures uniform viscos- 
ities with no “dead spots” in the tank. 

Yet, this is only one of the applica- 
tions which can be performed better 
and faster with these mixers. For ex- 
ample, you can slash hours off gas- 
oline blending and ethylizing time; 
cut back asphalt in 4 the time re- 
quired by recirculation; uniformly mix 
charging stocks. 

Tank farm operators are also saving 


thousands of dollars in cleaning costs 
and storage space, by using these units 
to control bottom sediment. 


GUARANTEED RESULTS 


Best of all, you eliminate guesswork 
when you use LIGHTNIN Mixers. Thor- 
ough, progressive research enables 
MIXCO to accurately predict your proc- 
essing results—and guarantee those 
results or your money back. 

Send for Catalog B-104 and get the 
facts on the savings possible with 
LIGHTNIN Side Entering Mixers. Mail 
the coupon today. 


“Lohtoain Mixers 


MIXING EQUIPMENT (o., Inc. 


164 Mt. Read Bivd., Rochester 11, N. Y. 
in Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


(_] DH-50 Laboratory Mixers 
C) B-75 Portable Mixers (electric 
and air driven) 

(] 8-102 Top Entering Mixers 
(turbine and paddle types) 
CO) B-103 Top Entering Mixers 

(propeller type) 
C) B-104 Side Entering Mixers 
(_] 8-106 Condensed Catalog 
(complete line) 


([] 8-107 Mixing Data Sheet 


Nome 


Company 


Address 


Please send me the catalogs checked at left. 
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Spotlight on AN ESPECIALLY attractive couraged dispersion for some years before there 











feature has been developed was fear of bombs. The plant that locates well 
Symposium for this issue to tempt the away from population centers at once enjoys the 

reading taste of PrrroLeuM benetits of lower real estate costs and lower taxes, 
KI-FINIER subscribers. The 16 power-packed pages among other factors, without paying the penalties 
labeled “Symposium on Economics and Cost Esti which isolation entailed a score of years ago. Chief 
mating,” beginning on page 97, bears promise ol among these was the problem of personnel trans 
wing one of the most valuable contributions pub portation, now solved by good roads, wide owner 
lished by the REFINER (or any other technical ship of automobiles, and the practice of using 

agazine!) in recent years company busses to transport employes 





Readers constantly badger editors for more infor 





mation on economics and cost estimating. The 
supply of such articles has been exceedingly 





meagel The reason has been simple most com 





panies are reluctant to reveal their innermost 





secrets on economics 


resented herein for the first time is a notable ex 





eption Four rrovressive Companies swept asic the ° ’ 
Bina SR wn pin Gasoline RECENT WEEKS have 

produced a much. brighter 
Status Brighter outlook on the v isoline stocks 


picture, as refiners began 





sual secrecy restrictions and allowed some of their 





toptliight engineers to present concise, factual infor 


mation and data on their systems for computing eco 
Theol ICS and 
The publisher and editorial staff of PreTRoLEUM 


REFINER and the many thousands of REFINER 


readers throughout the world would like to thank the 






estimating costs 





cutting their operating rates and thereby lessening the 





chance of excessive supplies being piled up by 






next spring. For the first time since the third week 
in May, daily crude runs to U. S. refinery stills 


have been held to less than 7 million barrels 






xecutives of four compamies for their intelligent co 






operation and enlightened progressiveness in re 





During the week of September 26, crude runs 





solving a heretofore conspicuous void in the litera 





iveraged 6,880,000 barrels a day and a week 
earlier they had amounted to 6,992,000 daily. That 
was the first break from the 7-million-a-day rate 
that started during the week of May 30, and which 






ture. These companies are: Blaw-Knox Company, 






Humble Oil & Refining Company, The Ethyl 







Corporation, and Harold Bottomley, petroleum 







saw daily operations rise to an all-time high of 





7,267 OOO barrels in mid-July 
\lthough the latest report showed some decline 
too high for this 





in gasoline stocks, they are stil 





| 
! 
time of the vear and continued lowered refinery 













runs should be the order. Inventories now total 
thout 14 million barrels 

Dispersion is THE PETROLEUM refining It is customary for the industry to add about 45 
industry has anticipated by a million barrels of motor fuel during the winter 
Old Stuff number of years a pattern of season. If refiners can hold stock build-ups to 25 
dispersion which the Defense million by April 1, the motor fuel market should 
Department has noted in a recent study of build be able to continue with steadiness until it firms 

ng trends with the advent of spring’s heavier demands 
Che government's interest in the matter ts that No jeopardy woul be placed on the heating ol 
in isolated plant would offer an enemy bomb ly markets by continued curtailment of refinery oper 
one target, whereas a concentration of plants o1 ations. Both distillate and residual fuel stocks are 
t plant located in a city would present a multitude in pretty good position and distillate still has several 
t targets months to build before heavy winter needs are 






industrializatior eT it hand 





How does 
tetraethyl lead 


reduce 7te-/gnilion ? 


® Research at the DU PONT 
PETROLEUM LABORATORY 
designed to help refiners solve 
pre-ignition problems through 
the use of additives 


At present, pre-ignition during road operation 
threatens to limit further improvement in the efh- 
ciency of fuel utilization in passenger-car engines. 
However, on the basis of extensive pre-ignition 
research, the Du Pont Petroleum Laboratory believes 
this problem may be solved in one or more ways. 
The solution to the problem has been sought by: 
1. Reducing the tendencies of combustion cham- 
ber deposits to glow and cause surface ignition 
of the charge. 
2. Improving the ability of fuels to withstand 
ignition by such hot surfaces. 


CERTAIN ADDITIVES reduce deposit glow and offer 
a solution to the problem. However, as engine com- 
pression ratios are increased still further it may also 
be necessary to increase the pre-ignition resistance 
of the fuels themselves, 


EFFECTIVENESS OF TETRAETHYL LEAD 
AS AN ANTI-PRE-IGNITION AGENT 


Some hydrocarbons are more sensitive than others 
to ignition by glowing deposit particles. Preflame 
reactions tend to sensitize the fuels to ignition. The 
effect of these preflame reactions can usually be 
minimized by tetraethyl lead, thus increasing the 
pre-ignition resistance of the gasoline. 


CONTINUING STUDIES 


This research on pre-ignition is part of a continuing 
program by the Du Pont Petroleum Laboratory. 
More complete details on these investigations can be 
obtained from any Du Pont Petroleum Chemicals 
Division district office listed below. Ask for papers 
entitled “Pre-Ignition in Automotive Engines” and 
“An Investigation of Pre-I[gnition in Engines.” 


"6 uw 5 Pat OFF 


Better Things for Better Living 
+ « « through Chemistry 


Petroleum Chemicals 


E.1.0U PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division © Wilmington 98, Delaware 
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Have You Noticed It? 


ON PAGE 1 of Petrroteum REFINER is a set 


of initials white on a black background, “ABC”. Like 
a lot of things which one gets accustomed to seeing, 


they are 


nore than 12,000 subscribers to Pretro_teumM REI 
FINER. 
What 


cans 


does “ABC” on our mast-head mean? It 
that PP REEINER is a member of 


in organization known as the Audit Bureau of Cir 


rROLEUM 


igreed to and 


pays for an audit of its circulation records each year 


which is as tough or tougher than most bank audits 


culations and that it has voluntarily 


I:very industry has its peculiar set of economics 


those of the publishing industry are peculiarly 


lhe cost of gathering the information, print 
ling it in publication form, in a publica 

oLeEUM REFINER, runs into a lot of 

In the early days of periodicals, the subscriber paid 
st, plus a profit to the publisher. Then as 
individuals or comps with some 
red that they ould announce those 
in the publications and thereby sell 


\fter a while 
iscovered i 1 more people they 
their publications ore advertising 
ld carry, the greater th rice they could get 
advertising, and finally it grew to the point 


advertise 


rs paid most of the costs and sub 
scription prices took a terrific tumbl 
This was true 40 or 50 vears avo just as tt is true 


today Phe 


cost of producing the publication. The ad 


subscriber pays only a small part of the 
vertiser who 
to the subscribers through the publi 

nns pa the balance. Since 
only rtisiny ) ne but advert: neg 


a 


rates were 


on subscriptions and since advertisers felt that 
subscriptions were better 
publisher came to feel that he had a 


advertiset 


than “give away 
every 

in a large paid circulation and every 

that he had a stake in making sure the circula 
tion was “as claimed.” 
So a racket arose! One of the things which could 

wv checked was press runs and paper purchases, so 
certam 
claimed 


There is the story 


some publications, notably newspapers im 
number of copies they 
ind then couldn't get rid of then 


of boatloads of papers being taken out and dun ped 


points, printed the 


into a certain large lake. There are stories of barns 
being filled with undelivered newspapers 
Because there were dishonest as well as honest pub 


lishe rs 


is well as honest bankers, the publishing business was 


just as there have been known to be dishonest 


pretty much in the same shape that the banking busi 
ness was in before the government put around it the 
safe-guards of bank examinations 

So around four decades ago, out of this chaos the 


ry 1953 


PETROLEUM REFINER 


seen but probably not understood, by the 


Audit Bureau of Circulations arose 
jointly by honest publishers, and concerns that spent 
Most of the financial 


It was sponsored 


1 lot of money for advertising 
burden of the examinations was put on the publish 
ers, although the advertisers made a contribution. The 
board of directors was, as it should have been, 
dominated by advertisers but publishers had rep 
resentation on it 

Before 
\udit Bureau of Circulation if its claim to paid ei 


long, a publication had to belong to the 


culation was to be regarded by the advertiser 

The examination by a highly competent ABC audit 
tor is a thorough thing. Even the envelopes carrying 
the subscriptions to PerroteuM REFINER must be 
preserved along with the subscription order. l*unds 
ust check out exactly. Pressruns and paper pur 
must check out 
leparts ent ust be in 


ABC approval. If ABC thinks that 


send out, at the ex 


chase ‘ Phe bookkeeping procedure ne 


the circulation « wcordance with 
a publisher 1 
faking’ some circulation, it can 
pense of the publisher as many letter is it desire to 


! 


subscribers asking about the orig of the subserip 


tions and if the repli s show that chicanery has been 
ged in, drastic cuts m the circulation statement 


vl 


Subseriptions under Audit Bureau of Circulations 


Rules a divided into various classifications, those 


the ibscriber himself, those taken out by 


Its employes is another, those sent in 


iwencies form still another, subserip 
tions taken out and paid for by a company unrelated 
to the subseriber forms still another ind woe to the 


en the position 


publisher that tries vet “slick | | 


held by subs 
shown on the subsery cor vhich are audited 
by AL 

What happens when ALi 
been deliberately falsifving hi ttement In all of 
our recollection of the ABé 


‘ 


ribet publi ition miu be 


finds that i publi her ha 
ind busine publications 
there 1s only one instance that we recall of such an 
been 


ibuse by a publisher, though there may have 


others. In that particular instance, we heard that the 
violation wa flagrant 


in the 


It happened a long time age 
early days of ABC and served as a splendid 
CXal ple The publisher was viven a choice ot dis 
mediately or of facing 


At lea t, that wa 


The publication changed hands and 


posing of his publication 1 
charge of perjury what the grape 
vine said hortly 
went out of business 
PerkroLteuM REFINER proud to be a member 
of the Audit Bureau of Circulations and to carry 


the symbol of membership on its masthead page 


ab. Danny” 


9] 
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. - or this? ——> 


Reporters have a job to do. They'll get their informa- 
tion one way or the other—and “the other” may result 


in harmful errors 











How Are Your Press Relations? 


Is there a gulf between you and the newspaper 


editors? Here is some expert opinion on how you can 


bridge it. 


Al Reese 


THERE is still a 


between the 


APPARENTLY 
gull to be bridged 
write and edit the oil 
newspapers and the 
who handle public relations for com 


men 
who pages ot 
men or groups 
panies and the industry.” 
This statement appeared and has 
paraphrased in the 


Asso 


an oof 


been repeatedly 
{PU Bulletin, published Loy the 
ciation ol Writers 

ganization of leading United States oil 


editors dedicated to improved news 


Petroleum 


reporting 

The oft-noted gull 
first tight hole ever drilled 
the first 
the underbrush 
and older than the 
first laboratory secrets 


is as old as the 
older than 
through 
rival's rig, 


scout who wormed 
toward a 
refining industry's 
In an industry 
in which secrecy was once held to be 


synonymous with survival. a lingering 


? 


habit of reticence is but natural 
The gulf has 
stances of damagingly inept reporting 
Neither side claims to be blameless 
One lone 
position is 


heen widened by in 


time public relations director 
whose that he ad 
dresses vice presidents by their nick 
told Petroleum REFINER 


executive 


suit h 


names 
I do not know of any 
who would consciously or intentionally 
withhold information from me that | 
should most of the 
| know 
forget 


stories 


have, but ones 


work 


sometimes, 


with are 


and prone to 


even on important 
In most cases it’s a matter of 
outlook, a re 


conservatism, the big 


training, a matter ol 
sult of innate 
old human trait of playing safe when 
Some of it, however. 


failing to realize that 


you re not sure. 
is the result of 


you cannot expect favorable recogent 


i 


PFROLEFUM 


Nd 











tion in the press unless you are will 
ing to cooperate with the press in fur 
nishing legitimate news that may not 
be so favorable. 
“Perhaps it should be added that 
a great many engineers and 
and in 


there are 
business, 
1 he 
daily work is 
Some of them 


because to 


lawyers in the oil 


important watchword 


positions 
in their 
detail. 


press 


for these men 
accuracy and 
are afraid of the 
them seements of the press are neither 
detailed. In working 
you and ] 


then inter 


accurate nor 


with some of these men. 
must first become catalysts, 
preters. 

On the other side, an oil writer ad 
mitted in the APH Bulletin 

“For the most part the oil press 
is pretty well versed on its subject and 
is able to intelligent and 


accurate account of what's going on in 


present an 


the oil industry. Opposed to that. how 
is a total lack of understanding 
many oil 


ever, 
and accuracy in so stories 
handled by newspaper staffers with no 
knowledge of the oil industry. I say 
that being a 


editor on a daily.” 


advisedly, former. city 


Reporting Improved — Recogni 
tion of the basic reasons for the linger 
ing gulf between the press and the oil 
companies is a prerequisite to their 
dissolution. The standards of oil re 
porting are being raised through the 
efforts of the APW and through the 
acceptance by newspaper managing 
editors that the oil editor's desk can 
not be capably filled by a superan 
city hall news 


nuated reporter of 
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However, this acceptance has often 
come tardily, with the result that more 
talented reporters sometimes have dif- 
ficulty in filling acceptably the greater 
space being devoted to petroleum 
activities. 

Geared to the press’ former indif- 
ference, some public relations depart- 
ments have not quite caught up with 
the brisk postwar demand for informa- 
tion. This, in the main, of 
educating management to the height- 
ened interest in company affairs and 
personalities. To this extent there is 
actually a chasm between oil 
editors and public relations men than 
between the latter and management. 
“Why,” is the often heard puzzlement 
from on high, “do those fellows want 
to write about ME?” 

But, on the whole, the industry has 
accepted to some degree that good 


consists 


less of 


press relations are essential to a sound 
of public relations. This 
acceptance is taking place by two 
methods evolution and revolution. 
Evolution results largely from the per- 
sistence of public relations men; revo- 
the mandate of 


enlightened management. 


program 


lution results from 
Most spectacular of the revolu 
tionary contributions have been made 
principally by comparatively new 
notably the gas transmission 
Veteran 
have 
the 


ments activities 


firms 
relations 


gently 


companies vuldic 
! 
years 


their 


men who spent m 


rending veil from manage 


are standing in slack 


jawed astonishment as their cohorts 
open shop with neatly packaged pro 
vold 
agement unschooled in tactiturnity. 


Many 


place in 


grams, embossed in by a man 
another revolution has taken 
older companies under the 
guidance of men who think like Reese 
H. Taylor. pre sident of Union Oijl 
Company of California. Here. in Tay 
lor’s words, is the press relations creed 
that Union lives by: 

what 


aside from trade secrets 


feels it ¢ or cannot ex 


plain to tts employes its 
its stockholders and the public 


a company an 
customers. 
in gen 
eral is a pretty good indication of how 
run. It 
than money and material to make good 
Without 
informed public 
holders, dealers and employes alike 
there be Oil 


pany of California.” 


well it is being takes more 


products. an interested and 


customers, share 


would no Union Com 

When the top man of every oil firm 
echoes these words with sufficient force 
to make them a real, working policy, 
the gulf between management and the 
PR the 
narrowing gap between the latter and 
the oil editors 
the mechanics of news distribution. It 


men will seal. leaving only 


This consists mainly of 


can be, and Is being bridged by an 








Do's and Dont's of Press Relations 


Here are some tips on good press relations from some of the top public 


relations men in the industry. 


DO— 


Know your newspapermen. Regardless of the community's size, it should 
be natural and easy for you to develop and maintain contacts with 
newspapermen. 

Know your authority. Your authority in press relations goes just as far 
as the scope of your responsibility and authority in your own operation. 
Watch your timing. A release for an afternoon paper should be in the 
hands of the city editor by 9 a.m. To make all editions of a morning 
paper, a story should be at the newspaper the afternoon before, not 
later than 6 p.m. 

Respect the reporter's time. Give him the information he wants as 
quickly as possible. 

Make available names and phone numbers of press relations people 
who can be called after office hours. 


Send personal letters with release from time to time. 
Address the editor by name, and be sure it is the correct one. 


Everything you can to improve public understanding of the legitimate 
role or function of business ina democ racy 


DON’T— 


Give out information unless you are certain it’s correct, 


Make statements concerning company policy unless you know the state- 
ment is authorized and that it agrees with policy. 

Give out information that may tip off competition or injure customers 
or employes. 

Play favorites with newspapers 

rry to get a story in the newspaper just because your company happens 
to bea vood advertiser. 

Ask to see a story before it’s printed 

Scold, threaten, use trickery or pressure on newspapers 

Thank an editor for running a story. He likes to think he printed it 


because it was news. Complimenting a reporter is fine, however. 


Flood the newspapers and magazines with trivial stories 
Over-do a story in your enthusiasm to get it printed, 


Violate a reporter's confidence. If he comes up with an exclusive story 
and asks for confirmation on it, respect his initiative and do not make 
a general release of it 

Be evasive. If a question cant be answered for policy reasons or the 
facts are not ready at the time, don't fail to tell the inquirer so, 

Think of all publications, nor of all writers and reporters, as a single 
group rhere are variations which are just as broad as are found in the 
ministry, finance, science or business 

Fail to remember that business is a democratic institution, which exists 
in the American economy through the sufferance of the people. [t cannot 


live in an atmosphere of misunderstanding 
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You can measure Brown & Root’s 


EXPERIENCE 














Almost four decades of diver- 
sified experience in heavy 
engineering and construction has 
built a background for Brown & 
Root that can mean dollars and 
time saved for your company. 
This fact is verified by the great 
number of repeat contracts 
awarded Brown & Root by a 
growing list of satisfied clients. 
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Brown & Root never accepts 
conventional procedures as final, 
and constantly probes for better 
methods in engineering and con- 
struction. Centralized responsi- 
bility coordinates this thinking 
and loyal personnel sees it 
through to fast economical 
completion. 

If vour company plans new con- 
struction or plant expansion... 
a call from you will place Brown 
& Root plant planning experts at 
your disposal . . . no obligation, 
of course. 
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Brown & ROOT, INC. 
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CABLE ADDRESS — BROWNBILT 


SROWN-BILT 
Associate Componies:— BROWN ENGINEERING CORP. @ BROWN & ROOT MARINE OPERATORS INC. 
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New Houdriflow catalytic cracking unit 
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Sarnia Plant Reports Progress— 


Construction work is progressing rapidly on the Houdriflow cat-cracker at Sun Oil Company's 
new refinery located several miles outside of Sarnia, Ontario, Canada 

This integral reactor-kiln type unit, rated at 11,500 barrels daily, is designed to process gas 
oils from mixed Texas-Louisiana or Canadian crudes. The unit will circulate clay catalyst at a 
rate of 300 tons per hour 

Houdry Process Corporation designed, licensed, and partly engineered the catalytic unit, while 
Catalytic Construction Company is handling construction and the balance of the engineering 
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EMPRESA COLOMBIANA Gives 
Foster Wheeler Refinery Work 


World's First New-Type Hydroforming Unit 


GREEK GOVERNMENT Seeks 
Proposals on Planned Refinery 


See GREECE, Page 180 


Construction Boxscore Starts on Page 189 
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We have salesmen on 3 
continents...our customers 


¢ South America and throughout North America 
’ require unqualified results in the treatment of 
Howe Boker custom built installations 
neeting the most exacting demands. Because of this 
ormance Howe-Baker customers become our best 


salesmen Refer your desalting problems fo us 


SPECIALISTS IN PETROLEUM EMULSIONS 


HOWE-BAKER Jf] CORPORATION 
ESPERSON BUILDING HOUSTON, TEXAS 





from 16 

to ONE hour 
... safely... 
with M-S-°A | 


Equipment 


TO SOURCE OF COMPRESSED AIR 


Knocking fifteen hours off the job time for freeing tank 
cars of explosive vapors and gases and bettering the 
satety factor at the same time might sound like magic, 
but it's just routine practice for a large gasoline manu- 
facturing Company 

The line drawing above diagrams the how-it's-done 
M.S.A.-Lamb Air-Mover 
outlet of the tank car. Compressed air, forced 
bell,” expands at high velocity and produces 
sucked into the tank 
a special deflector 


story. An is connected to the 


bottom 
through the 
ti powertul suction effect. Air is 
dome where 


through the opening 


Call the M.S.A. man on your every safety 
problem hus job is to help you 


Toronto, Montreal, Calgary 








M.S.A.-LAMB AIR-MOVER 


directs the air stream to both ends of the tank. Vapors 
and gases are gathered up and exhausted through the 
outlet horn of the Air-Mover. The expelled air stream is 
tested at 5-minute intervals with the M.S.A. Explosimeter, 
a portable device tor detecting the lower limits of com- 
bustibles. Venting is continued untl the Explosimeter 
reading is zero. 


If you are concerned with removing vapors and gases 


from vessels, this M.S.A. equipment team can help you 
do it faster, with greater satety. Write for complete details. 


MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STREETS + PITTSBURGH 8, PA. 


At Your Service: 76 Branch Offices in the United States 


MINE SAFETY APPLIANCES CO. OF CANADA, LIMITED 


Winnipeg, Vancouver, New Glasgow, N S 


Representatives in Principal Citves in Mexico. Central and South America 


Cable Address “MINSAF Pittsburgh 





SYMPOSIUM: Economics & Cost Estimating 


Figure | 


Flow diagram of a catalytic reforming unit 


Short Cut Estimating of Processes 


From the private files of a veteran engineering contractor come these meth- 


and data for preparing “quick” estimates of process units. 


J. F. Gilmore, Jr., Blaw-Kr 
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Figure 2. Photo of catalytic polymerization unit showing the reactors 
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alone 


whit h 
abstract. To analyze 


either of these classifieations 
would be a sizeable project 


can hve 


The major 
however. discussed 


The effect of type and size of 


factors, 
brie fly 
the 
readily demonstrated by 

These 


for the various 


ean be most 


Table 3 


factors in Table 3 


process unit cost 
are typical 


refinery units com- 
monly It is noticeable 
that the piping factor is high for the 
handle large 
quantities of liquid or gas for recyel 
ing, refluxing, and pumping. Such is 
the case where the processing units are 
primarily a fractionation unit. The fae- 


tor for piping for these type units fol 


encountered 


processing units which 


low an approximate average of 25 per 
cent of the total principal items 

Some of the processing units which 
have a similar liquid or gas handling 
situation reflect a lower percentage fac- 
tor for piping due to an ine reased cost 
of total principal items such as may 
he the case where a steel structure is 
This can be 
Figure 


advantageous or required 
exemplified by the picture in 
2. The piping cost also may be appre 
ciably high as would be the case for a 
cost of the compres 
the cost of the total 


and thereby effect a 


unit where the 


sors mecrease 
principal items 
lower piping percentage of these total 
prune ipal items 
Phe catalytic 


stance, consists of compressors and 


reforming unit. for in 


heat ex 
other 


expensive alloy reactors 


changers and heaters plus the 


equipment comprising the principal 


items. which indicate a relatively low 


percentage for the piping even though 


some of the piping is alloy 





There are essentially no steel struc 
tures required for this unit except a 
compressor shed. The piping and gen 
eral construction are relatively simp 

One of the other outstanding factors 
in the other material which might war 
rant explanation is the extreme varia 
with insulation 
the 


units 


tions ountered 


factors. For 


ene 
example insulation 


crackine 


, 
and O95 


on catalytic averages 
1Lh.6 
catalytic 


crackin 


} 
jon of 


percent on the 
The catalytic 
has a large insulation 
and the kiln or 
refractory 


percent 
reforming units 

unit 
the reactor 
regenerator is lined with a 
plus all the piping insulation 
this with the faet that 


labor is performed at high elevations 


Couple 
much of the 


ind this factor hecomes considerable 
lhe 


ing unit reactors is an internal castable 


insulation for the catalytic reform 


refractory ind <inee the entire process 


is a hi h-temperature unit. an exces 


sive amount of insulation on piping 
and exchangers is required. The fact 
that the omprising the 
prin ipal items Is so expensive is 
stated the 
piping cost this 


comparison 


equipment ¢ 
previously in reference to 
this 


low in 


for unit, causes 
factor to 
with other 

As a result of 
in coking. the 
presented for 
with both 
decokit 


ference 


appear 
insulation work 
the 
relationships have been 
the delaved coking unit 
mechanic il and hydraulic 
Table ) The dif 


synonymous ith the 


similar 


current interest 


y facilities in 
< here are 
type 

The geo 
plant has marked influence on the cost 
freight 


labor itt the 


raphical location of the 


Tras -portation and availabil 
most obvious fac 
understandable 


itv of 
tors here. It 
that the cost 


conside rably 


Is readily 
ola pl int in Texas might 
from the 


vary cost of an 


equal capacity plant of the same type 
process but located in 
ern Montana. There differ 
veather condition. which eould 
different cooling 


winter protection 


sav. northwest 


is the basic 
ence of 
warrant the use of a 
facility. There is the 
inele quiring an excess of steam 
tracing and process equipment enclo 
Phen on the hand 


of identical process design in the same 


sure other plants 


climatic locale can varv tremendously 


in cost as a result of variations in al 


lowable soil bearing 
Labor 


ire alwavs ifl 


rates 
factor 
which can appreciably affect the cost 
of the units. In 
necessary to work the job on overtime 


availability and wage 


understandable 
some locations, it is 
in order to procure the required labor 
the for the best 
interest of both the contractor and the 


to complete project 


customer. In such an instance. to con 
vert a project from the usual 40-hour 
week toa 


the actual labor cost by 8 | 


18-hour week would increase 
} percent 


Figure 3. Block diagram of a typical 


ill. Typical Refinery 

the block 
2o 10) barrel per stream 
at the 
approximate cost of the total plant cer 
details kirst the 
diagrams developed. ther 
pre 


Fieure shows diagram 


ofa typical 
In order to arrive 


day refinery 


tain were required 


flow 


preliminary 


were 
speciheations were 
pared for the principal items 
Actually. for the 
timates by this short cut 
absolutely 


preparation of es 
the 


esse 


method 


flow diagram is not 
tial if specifications of the principal 
but 


since it should be or probably has heen 


items are available in good order 


prepared i order for the process er 


gineer to arrive at the preliminary 
specifications of the equipment, the 
flow diagram can aptly lo cor 
tribute 
For the more 
estimating the 
units. the Ho 


essential 


mate cost 


merrve 


to the accuracy of the estimat 
detziled procedure . of 
cost ot the 


diagram is 


processins 


an absol ite 


in handlins 
the 


procedure approx 


estimates for typical 
plant is essentially the same 
strated with the example of a catalytic 
kach unit must be han 
unit utilizing the 
Fable 3 through 
indirect for 
propos 
establish 


reforming unit 


dled as a 
respective factors on 
the total direct 
init At this 
should be analyzed to 
factor the 


overhead, fee 


separate 
and cost 
each point the 
tion 
the 
neering 
to be taken on the 
direct’ and 
mind that 
manifest in this cases hould warrant a 
for the 
engineering. overhead and prot than 


for contractor s engi 
ind contingency 
these total 


hearing Ww 


sum of 
indirect) costs 
a volume of work such as is 
<maller 


somewhat percentage 


was used on the ¢ xample canst 


IV. Conclusion 


In conclusion. it should first be em 


25,000-borre!-per-stream-day retinery 


phasized that no atte mypt has been 


made to cover the cost of service ta 


cilities such as steam generation, cool 
or electrical 
that the 
factors proposed are explicithy for the 
classified 


Certain factors which affect the 


ing towers, water, treating 


power generation and, second 


type units 
cost 
of a plant may warrant a change in 
the percentages of the total principal 
Items prese nted herein. Engineers con 
cerned with processing units other than 
those pecifically covered 


should be able to the 


method and establish similar 


he rein 
utilize veneral 
pereent 
their 


ave factors more adaptable to 


specerhre purpose by recognizing 
whi h can 


for 


Iype ol question 
hve keved to 
which the data has been organized on 


Palle That is 


plemental heat exchange and fluid han 


process it 


a similar process unit 


if much piping, sup 


require dd. the piping 
will 


dling equipment Is 
ind total other material accounts 
he high if the 
that the major items ofequipment con 
stitute the cost, thes 
vill hve lower 

Phes 


from the engineer-contractor vir wpoinl 


Conversely unit is 


mayor accounts 


factor have been presented 


a defined basis or condition 
should be understood that 


any estimated 


lo cover 
Finally, it 
the 
with the actual cost will depend upon 
the skill and judgment of the estima 
Skill implies the accurate use of 


good estimating methods and judeme nt 


agreement of cost 


implies the correct visualization of the 


work as it actually will be done 


Cost Estimating 





Economic Analysis in Petroleum Refining 


Here are the answers, and the reasons back of them, on how to determine 


the dollar values of: 


§ Payouts on new installations 


§ Optimum operating methods 


§ Cost of new products 


J. P. Hamilton, | 


LCONOMIE 


retina is the 


ANALYSIS in 
appli ition of the 
dollars —to the 


material 


petro 
eum 


common cle nomioidteor 


manpo ! mia con imed 


mid the product manutlactured in 


tablish the 


condue ting 


order to « most economical 


manner of thre business 


(ons either tactor thon 
the }) 
tion An 


yer manpowet and rate rial eon 


ideration of 
referable 
with 


ll not determine 
course of 
the lo 
uimnplion ile 


nil the 


operation 


yer operating Cost) 1 not 


neces most desirable 


proce 


dure Similarly an operation revin 


hh her Vie Id or pt vedune tie rates 1s 


irily a more economical op 


Both factors 


nol nece 


must be imneluded 
on a common basis. The 
basis i dollars basis 
lars thet yardstick 


eration 
only commor 


Dol 
that 


available is 
represt mt the 
econmome malysis 


pects of a problem to arrive at at 


that nitihon to 


each fac 


imswer wives tau 


reco 
the economiu importance of 


tor involved 


General Function of Economie 
Analysis used 


in petroleum reining im various mat 


Keonomic inaly Is Is 


ners to assist in the production of 
It is used in the 
Various raw 
tocks and thereby ae 
choice of the 
tock Indications of 
rf products ire: determined 
Product cost 
vhether 


lowest cost products 
evaluation of tlerials as 
relinery charge 


thost eco 


termine the 
nomical charge 
the cost 
I inalysi 
decid 
manutacture prod ts for sale at 
het priee et bw « 
Detern 


\ economr 


ire import mtom 


ormpetitiar 
min the most economical 


refining operations using new or exist 
equipment ts 
of this 


ittra 


in important function 


ty ye ol inaly is keonomic ally 


tive propects for inclusion it re 


iret program ire indicated by eco 


§ New research projects 


The 


various problems 


nomic calculations ipplication of 


econome iti the ~t 


mportant in planning optimum fu 


ture operattt programs, maintaming 


efllicient operations for lowest cost 


yer rmduet mad developin pProvressive 
research programs 


In a 
tior ol 


modern rehnery the 


ipplica 
econo malysis I= compli 
fact that 


products 


cated by the several hundred 


different may be produced 


from one basi aw material crude 


nl. Other 
is | 
ilso 
material 


laree 


minor raw materials such 


itural rasoline ire 


Further the basic 


ilar md on 


involved raw 
crude oil, may include a 
different crudes hav 
diflerent 


ties and purchase prices It is becoming 


number of 
nn considerably characteris 
increasingly more difficult for the pe 
s hic h 


and 


troleum refiner to determine 


products ire prime products 
The economiee 
faced with the 
establishing the proper 


between the 


shich are by products 


inalyst < constantly 
problem of 
differentials 


ues of the 


materials 


costs of val 


rmounts 


various products 
istent with the 
which can be produced 
In this 
petro 


raw 
cons 
ol one product 
from crude oil 


from another or 


re pect imalyvsis i 


econome 


leum refining is) more complicated 


than similar problems in many of the 
mdustries where 
materials of knows 


utilized to 


chemi il ind illied 


one of -everal raw 


ost ire produce one 


mare product 
keonomie analysis helps a refiner 
hether he car 


Appl ithon of the 


prnine mal\sis 


! 
| 


determine meet com 


petitior results of 
econ 


by a petroleum re 


liner vill result moat improved com 


industry and 
profits. Ar 


opel ition 


petitive positror sry othe 


may result a nereased 
‘ ill, 
makes More ¢ 
plus mater 


tion tor 


economer 


itiractive 
fhicrent use of Manpower 
thar i iltractive 
job 


and or 
The retore 


dou thre 
liberati 


opera “tthe 


thereby manpower 


materials for other uses 


indicated 
eredit. this 
tually be 


when a refining project 


to result im an econmome 


credit may or may not if 


realized by the refiner because of com 


petitive pressure but is unquestiona 


bly \ hole 


hecause ol the decreased consumption 


realized by the society as a 


iterials in do 
The effi 


inpower and ma 


ol manpower and orn 


ing the required job more 
cient utilization of m 
terials is an important result from an 
overall view point 

In considering the application of 
in petroleum refit 
ing. the subject can be broken 


tools ised thre 


economi analy sis 
dowt 
reneral 


into the basic 


approach to solution of problems and 


the ty pes ol problems encountered 


Basic Tools 


Operating Costs Operatin 


costs 
of existing unit operations in a refin 
established by 
ontrollable or 


onsist of direct 


ery can hye normal af 


counting procedures ( 
costs ¢ 


direct operating 


supervision. operatit labor. mainte 


nance and repair labor plus materials 
fuel. utilities 
rovalty or license 
benefits. Addition 
hich ine 
adn it 


ind 


realvle 


iuNXiliars 
ind 
overhead 
lude ae 


istrative 


ehe mie als 


<eTVICes em 


plover 


ind burden items 


preciation taXxe- and 


veneral expense ther burden 


items not char directly to the 


rives the total operating 


Althou rh 


bution ot 


operation 
costs of the unit operatior 
the breakdown ands iste 
these costs are I to accounting 
total 


refiners the 
manpowel ind 


distributed to all of 


prt ictices. for a ven 


money spent for 
terials must be 
the operations carried out is fair a 


Thee 


equ iinted 


manner as possible onomi 


analyst must. of course. [hy 
with and use the 


misistent wit thre 


operatit ost=- in a 


manner ¢ method 


minder shich the costs ere prepared 
In addition to thie co 
total 


it ts 


trollable and 


osts described above 


operatin ( 


often necessary to estimate mar 


NE 





ginal operating costs. which may be 
defined as the 
charge rate or production from a unit 
Hypothetical 


controllable, total and marginal oper 


cost of 


already in operation 


ating costs for a modern crude oil pipe 
still are shown in Table 1 for illus 
tration of the items which contribute 
to each of the three types of operating 


costs 


Employe benefits may include all 


expenses that are directly proportional 
accident benefits. 


to payroll such as 


workmen s compensation insurance 


ball A kine ss 


unemployment compensation 


vacation 
henefits 
old ave 


ings plans contributions. ete. 


pay holiday par. 


benefit taxes. annuity and sav 
Burden 
and overhead expenses i total 
include the 
employe 


oper 


ating costs may medical 


department recreation and 


safety facilities. mechanical shop's 
and in 
tech 


material storehouse. en 


overhead. mechanical testing 


spection, laboratory testing and 


nical services 
Athneering 


department fire and plant 


protection accounting and adminis 


trative illustrated in 


Fable | 


determined by 


expenses \. 
marginal operating Costs are 
estimating what actu 
ally happens to each item of operating 
cost ads charge rate of production I> 


Usually 


labor on 


changed no additional direct 


operating supervision is re 


quired. Maintenance and repair labor 


plus material per barrel charged can 


be assumed to be 50 percent olf the 


unit cost for maintenance and 


fuel. 


are usually increased in direct propor 


auverace 


repai Chemicals. and utilities 


tion to charge rate. Costs of auxiliary 


services such as cooling towers. rail 
distribution are 

that a 
affects these costs. In 
overhead or burden 


could hve 


estimated controllable 


roads and fuel vuds 
included to the 


rate 


extent change 
in charge 

the case of items 
a marginal increase included 
ine the and mat 


costs 


ginal operating 


kach of the three different types ol 
operating costs are used where appli 
cable in the 
analysis problems encountered, Total 
used for the total 
result of 


operation of a 


Various types of economu 
operating costs are 


expense incurred as a instal 


lation and new unit 
This type of cost is also used in estab 
lishing total 


existing 


products from 
will hve 


operating costs are 


costs of 
units is discussed 
Controllable 


ised in estimating the 


later 
cost incurred in 
starting the operation of existing idle 
shutting down 


Marginal op 
applic able 


nits or saved when 


existing operating units 


erating costs are. of course 


lo Varying char ft rate of production 


existing units which are already 


In Oper ition 
It is often necessary to estimate op 


erating costs of proposed new equip 


increasing the 


different 
which 


ment which is greatly from 


existing equipment on operal 


ing costs are known. This is done by 


first establishing the direct operating 


manpower, investment, fuel. chemicals 


and utilities required for the new 


unit: from these basic quantities the 


operating costs are built up by apply 
factors determined 


ing the proper 


from existing units to 
thes 
mated controllable and total operating 
costs of the If these 


basic ivailable. it 


t xpe rience on 


quantities to arrive at the esti 


new equipment 
quantities are not 
is possible to approximate the operat 
ing costs of new units by applying a 
determined = from 


percentage exper 


mvestment 
Phis 


with the ty pe of process involved and 


ence to the required for 


the new unit. percentage varies 


the size of the unit. but amounts to 
25-40 percent per year on investment 
for the total 


of commercial size 


annual operating cost 


refinery process 
units such as cracking. polymerization 


distillation. or light ends recovery 
example a fluid catalyst cracking 


might cost $12 million for process 
equipment at today s construction costs 
and might have a total operating cost 
of S2000 to SLO.000 per calendar day 
which is 21 total 
operating Con 


trollable 


percent of 


4) percent per year 
mvestment 
thout 50 
marginal 
about 50 
percent of controllable costs per har 
establishing 
an important part of 


work in’ the 


cost on new 
costs in general are 
total 


barrel charged ire 


and 


costs 
costs pel 
rel charged operating 
cost- represents 
the economic analyst's 


solution of a proble m 


Raw Stock Costs 
Values The 


establish values to be applied lo raw 


and Produet 


economic analyst must 


TABLE 1} 
Operating Costs—Crude Oil Pipe Still 
Percent 


lotal for Marginal 


¢ Bol. Marginal ¢ Bhi 


ston ks 


duced in the 


consumed and products pro 


refining problem in 


volved. Raw stocks consumed may be 


purchased stocks such as crude oil 


natural gasoline. natural gas. butane 
lube additives. or any other purchased 


Phese 


consume d in 
debited at 


sto k ‘ onsumed or 


material pracess 


thei 


materials 


are. of course 
The raw 
produced may also be intermediate 
stocks in. the 


are unfit tor 


process refinery, whieh 


sale as such and for 


which purchase or sales prices are not 
known These 
stocks are evaluated in 


cost ol 


intermediate process 
terms of the 
producing them from 
stocks or thei 


of the operations and finished produc ts 


pout 


chased value in terms 


that can be produced from them in 


normal refinery processing Depend 


ing on the general situation involved 
the finished 
the operation in question can ln 
two bases: (1) Tf a market 


basis exists for a 


refinery products from 
eval 
uated on 
value or realization 


particular product it is assigned a 
value determined from market quota 
tions for this product This condition 
possible to sell additional 
(2) If the 


ven product is beime 


exists if it ps 
production of this material 
demand for a 
satished. this product is ona replace 


ment basis. which means that increas 
ne production of this product boy the 
will 
production to the original 
other 


purchase ol 


operation in question require re 


ducing the 
Variation in 


level hy operation 


and reduction in raw 


stocks 


re plac ement 


such as crude oil. Ineremental 


costs of products from 


erude oil can be caleulated for use 
in evaluating increased production of 
1 product which is on a replacement 


or fixed production basis 


The investment for 
allects total 


ating costs of existing equipment as a 


Investments 
existing equipment oper 


result of maintenance and repau de 


being included 
costs, The 
equipment t 
to estab 
ost of the 


since the 


preciation and taxes 


in total operating estimated 
mvestment for ne neces 


sary in an economic analysis 


lish the estimated operating ¢ 
Also 


problem involved in installing 


new equipment eco 


nome 
timate 


new equipment t- renerally toe 


the rate of return on investment in 


ars or as percent 
to know the ne 


investment re quired 


Thus. it is 


per yea itt 


necessa’ry equipment 


that the basie tool 


ol a i B| 


used in preparing an economic analy 


=Is ire equipment) operating cost 


equipment imvestment raw material 


costs ind product values such oa 





either market \v > or replacement 


' 


General Approach in Economic 
Analysis 


In primcipte in 
retinine 


nm petroteun \ 
detinir con 


ole. It consists of 
ina proposed 
dollar all the 
' pera ol nvestments raw tock 


irrent operatior 


difleres 


ipplyir 


and product 7 volved it order leo cle 


terirmire shether thre ivrent of pre 


posed pperatior ire more attractive 


ecornmomire illy ly practi thre olution 


nm econmomr 
complex bee 
in Oper alien 
tallation may 
aol 


mans other 


etinet 


irriype tant 


Basi- \ very 
! revere malysis | the 


establish 


rrenl aft tive } isl or thre il ily 


moe 


vhich meats detinit each a pect 
the prot lem in as exact am 
possible. A 
ind proposed 
t tabli head Thy ke 
evaluation of raw 
ina 
mined. [tj 
of an 


de yee rice nt 


iinet i- 
eneral dehinitior ofeur 


rent yperatior must be 
ired methods of 
tocks product 
should be 


emph wsized that the result- 


costs deter 


operat 


directly 
kor thi- 


problem 


economic inalysis ire 


on these factors 
statement of the 
TTL is 


reason, the 
dehinitive is possible 
however, the 
olten must 
stated It 


factors 


items 
himself 
is where it is 
that 
definitely ¢ 


malyvsi 


these 
econmomi inalyst 
fix the bas not 
some of these 


tablished 


mritist 


s olten true 
there 
then 
various possible base 


This factor. of course 


minot be 
fore. the economic 
iw hown on the 


thar 


wilds to the 


may exist 


corporrnnne 


comple xity ofl 


inalysis in practice 


After estal 


various bases 


Balance 


Material 
ishment of the 
for the e evaluation, the next 
establishment of 


il moes tor the proposed is 


Corpenenie 
important step is 
material b 
ompared to the present. operation for 


the various cases under consideration 


| he 


represents the 


st 
material balanes 
effect ol the 
stocks 


produced and is obtained by establish 


proposed operation on 


raw consumed and products 


detailed 


ine the efleects on refinery 


products of current 
that 
rie h proposed new operation involved 


This is 


exactly 


ope ration 
is discontinued or altered and of 
done stepwise by determining 
what 


happe ms to processing 


result of installation 


equipment or Variation 
m oof the old equipment 


isis established for the 


in op 
under 
analysis 
hal 
be overemphasized lt 
eflect of the 
feed stocks 
cours must be in 
Further, the 
physical material 


importance of the material 


nee cannot 


repre ent-~ thre pro 


posed ind 


operation aor 
products ind. of 
eight | 
ot only be in 


e fut it 


lance analysis 


lar must also be in geo 


raphical and chronological material 


malar t I he 


relers lo 


eographical material 
location ol raw 


irkets 


ifleet trar 


chronolo 


und refineries as these 
Phe 


relers 


portation charges 


ical material balanee 


situations for seasonal 


storave the 


the varvir 
operation ind seasonal 
construction. of 


reflected 


mie required for 


pment and. of course. 1s 


! depreciation charges with 
equipment investment It is 


for the economic analyst to 


omplete mental pieture ol 


every chante involved in the problem 


inder consideration on a_ physical. 


ind chronological basis 


An- 


issigned to 


eoul upline il 


Establishment of Economic 


swer —Operatir costs are 
involved in arriving at 
halanee These 
either total. 


dep nding 


‘ ich Oper itieor 
the finished 


cope ratin 


material 
costs may le 
controllable or mat rinal 
om the problem and basis in 


stock 


iss! med to 


spec ite 
Raw 


values ire 


volved costs ind product 
each item ap 
halanee. The 
type of raw stock cost or product value 
ised al 
mad ft 
bination of the net operating costs and 
net product credits allows the establish 


ment of the 


pearit in the material 


o depends on the specific prob 


lem isis being considered. Com 


inswer require d 
ston k 


economie 
feed 


cost, or an et 


n the form of a value. a 


product credit 
to an installation 


Phese 
on the basis for the 


Phe reneral 


inaly sis 


operation or an 


results are directly dependent 


evaluation 


ipproach used in’ an 


economit may then be sum 


marized as follows 


PETROLEUM 


Types of Problems Encountered 


There is a wide variety of specify 


probems encountered, but they can be 


vrouped into several general classifi 


eations \ 


ty pe- of 


imber of these general 
together with the 


specific approach to their solution will 


problems 


be discussed in the following para 


Choice of Raw Stocks The rela 
processing in a fe 
raw stocks 
diflerent crudes. o1 


stocks 


analysis In 


tive economics al 


finery of Various such as 


natural gasoline 


other purchased raw may be 


determined by economic 
this problem the economic analyst at 
tempts to determine the relative values 
of the 


the refinery by 


various raw stocks as charge to 


processing them = in 
available equipment to finished prod 
these 


ucts. determining operating costs of the 


ucts. assigning values to prod 


processing equipment involved. and 


combining the product value credits 
and operating cost debits to arrive at 
of the raw stock to the refin 
basis for the 
include il) 


sold at market value and which prod 


the value 
ery. The calculation must 
which products can be 
ucts must be maintained constant. (2) 
market values to be assigned to prod 
uct sold. and (3) the type of process 
ing equipment available, such as cata 
ly tie thermal cracking. 


polymerization or alkylation of ole 


cracking or 


This calculation results in a 
the 
which 


fins, et 

calculated 
stocks as charge 
compared with the purchase 


value of each of raw 
to the refinery. 
ean he 
eco 


prices to determine the order of 


nomic preference of the raw stocks 


It is often desirable to determine 


the 
charge lo a 


value of incremental crudes as 


refinery operating below 


capacity In this case the specity 
equipment available for processing the 
crude is used and the desired products 
produced from the crude are limited 
to those that can be produced with the 
available equipment. Marginal or con 
trollable operating costs for the equip 
ment utilized are debited depending 
on which is applicable. The interme 
diate stocks produced from the incre 
mental crude should be processed in 
the most economical manner as limited 
by available equipment. The net prod 
ucts that can be made from the crude 
are credited at their market prices and 
are debited to 


the 


operating costs arrive 


at the value of crude as incre 


mental refinery charge 


Cost of Incremental Products 
he incremental cost of increased pro 
duction or production of a new prod 
type of 


uct represents an tmportant 


economic analysis problem. Cost of 


incremental production is established 
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by determining the material balance 
effect of producing this product and 
establishing the effect on all 


involved other sal 


(pe ra 
tions Changes in 


able products are evaluated in terms 
of market 
debited or credited at total. controlla 


ble. or marginal levels. depending on 


values: operating costs are 


the type applicable to the specifi 


problem Total cost is used where new 


equipment is involved. controllable 


where existing idle equipment is uti 


lized. and marginal costs are used 


when varving the charge rate to units 


ilready in operation Combination of 


the net monetary effect on other prod 


ucts with the net change in operating 


costs allows cale ulation of the cost of 


the incremental product This is avery 


similar problem to the calculation of 


the value of a material such as bu 


tane. natural gasoline. naphtha, o1 


crude oil as incremental charge to 


the refinery. In these 


stor ks 


costs of products represent the true or 


reneral incre 


mental values of charge and 
out-of -poe ket” values. since the actual 
vields and the actual effect on refiners 
for the 


established in arriy 


operating costs specihe situa 
tion involved are 


ing at these values 


Balance Problems 
problems to deter 


Economic 


| Conomee halanee 


mine the most economical means of 


operating a given unit invols 


fac tors 


process 


ing the usually considered in 


setting up operating standards repre 


sent an important part of economne 


Variations in throughput 
chemical 


analysis 


temperature and pressure, 


and catalyst consumption, conversion 
variables are investigated 


and other 


to determine the operating 


several 


optimum 


conditions venerally done by 


setting up cases covering the 


range of conditions to bv 


investigated. The material balance and 


operating 
operating costs for each of these cases 
are evaluated to determine the opera 
rreatest economi 


tron which VIVES the 


credit 


Justification of New Equipment 
An important economie 


analysis is the justification for capital 


part of 


expenditures for new equipment or re 
Visions to existing equipment in order 
better 


to obtain increased 


yields or product distribution, lower 


capacity, 


operating costs, better product quality, 
As im 


the previous cases the justification is 


or combinations of these factors 


calculated by determining the effect of 


the new equipment on material bal 


ance and operations. The material bal 
ance of products that can be sold is 
evaluated in terms of market values 
and the proper type ot operating cost 
is debited to arrive at the justification 


for the new equipment, Potal operat 


ETROLEUM REFINE 


ing cost for the new equipment is in 
cluded. 


lated as dollars per year. percent pet 


The economic credit is caleu 
vear on investment, or vears required 
to return the investment. 


In the 


is olten 


justification for new equip 


ment it necessary to consider 
two or more processes to det ide whi h 
is the most economical to do a given 
process job, In comparing two pros 
different 
ments and result in different economic 


to « onsider the 


CSsOs which invest 


require 
returns, it is necessary 
investment for 
other to deter 
which of the two is preferable 


return on incremental 


one process over the 


I 
rrhitie 
Phe process with the higher investment 
is preferable only if the return on the 
incremental investment for this process 
as compared to the other represents a 
Of course. the 


investments 


desirable rate of return 
return on incremental 
should be to decide 


is the preferable process for installa 


used only whit h 


tion: the return on investment for in 


stallation of the preferable 
should 
total investment required for this proe 
alternate 


process 
represent the return on the 
ess independent of any 


process 


Evaluation of Research Projects 

In planning research and develop 
ment programs it is desirable to con 
sider not only projects which are the 
oretically possible on a technical basis 
and which will produce desired prod 
ucts. but 


feasible on at 


also projects which appear 


econome basis before 
extensive laboratory development pro 
started 
may be applied to a research project 
to establish 


‘rams are kconomiec analysis 


early in the program 
whether the operation would be 
nomically attractive. These evaluations 
equipment and 

used Phe 
to those dis 


usually involve new 
total 


analy sis 


operating costs are 


is made similar 
cussed above by determining the mate 
rial balance effect. debiting operating 
calculating the economic 


net effect ol the 


and 
credit as the 


costs 


two 


TABLE 2 


Gull Coast Carge 
Market Value 
¢ Gallon 


Yield 
Volume Percent 


Since this type of analysis is generally 
made early in the research 
definite investment, yield, and operat 


‘ learly de 


program 
ing costs are usually not 
fined; therefore. the analyses must it 
clude the effect of 
of these 
desirability of the 


fairly wide ranges 
establish the 


research o1 


items to eco 
nomic 
various possible 


Another 


econome 


development for the 


results that may be obtained. 


important function of an 


analysis of a research project is the 


determination of the relative economis 


importance of various factors such as 


required investment, vields. charge 


rates, catalyst requirements, product 


quality, byproduct) disposition. and 


operating conditions so that emphasis 
he placed in the research 


may pro 


eram on the factors of major impor 


tance 


Total Cost of Individual Prod- 
The establishment of total cost 
mode rh 


ucts 
of individual products in a 
refinery ts complicated by the vreat 
number of different products produced 
simultaneously from the crude oil, For 
this 

is not 
Instead, 
to assign fair raw stock and operating 
costs to the various products. This re 
quires technical knowledge of the re 
and stocks 
involved that the total 
cost of total products must be equal 
to the cost of the total purchased raw 
stocks total 
of the The problem then in 
volves obtaining an equitable distribu 


reason refinery product) costing 
a simple matter of accounting 


a procedure must be set up 


finery vields, operations 


It is necessary 


cost 


plus the operating 


refinery 


tion of raw stock and operating costs 
between the various products 
universally acceptable 
and method of 
the true cost of the 
products produced simultaneously 
stock. Many 
making 
arbitrary assumptions. A few of 
will hve 
sults compared 

It is assumed in a hypothetical ex 


Phe Tt Is ho 
accurate determining 


many retinery 


from a single raw meth 
eertain 
these 


outlined and the re 


ods are 


possible by 
methods 
ample that a refinery is operating pro 


the products shown in Table 
$2.90 per 


duc ing 


2 from crude oils costing 
barrel delivered, and that the operat 
ing cost of the refinery is $0.00 per 
the sales 


barrel of crude charged If 


prices of products from the refiners 
(Gulf 
in Table 2. the 


profit 


Coast-Cargoes! were as shown 


refinery would he 


making a before income taxes 


ol about 
22.7 cents per barrel of crude charged 


Payment of mL 


one-half cent per vallon on 


percent income tax 
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reduce the 


ould 


thetical case to 


profit in this hypo 


10.9 cents per barrel 
to what is the 


and 


The problem arises as 
cost of the 
vhat is the 
each before 
methods of 


individual products 


proht being realized on 
Various ar 
at the 


produc ‘ d 


income taxes 


pitrary irrivines cost 


of the 


<imultaneously 


indis idu il 
from the 
sults 


produ t« 
crude oils 
from some ofl 


| able 


followin ry mene 


ire possible: re 
methods are shown in 
ind are described in the 


tions In ill 
ill noted that the 


these 


methods considered it 


wel rhte d avet 


rt costs ol all products ure equal 


lo thre crude cost plu cost 


lable 2 


operating 
he moun 


1 Tre the 


t ts i 


method 
products cost 
fuel 
irbitrary nat 
It will 
method 
market 
asoline and 
market 


fuel oil 


average unit cost 
sumed that all 
with the 


the ~iarnne exception ol 


i which i riven it 
value in this example 
hve noted that this 


little 


ural gas 
cost by 
resemblance to 
that 


would 


be it 
value ina motor 


ke ropsitie 


while 


cost less than 
heating oil and 

than market 
issigned 
this 


ire reased costs 


value 


would cost more value 


Fuel oil could have been 
i market 
would have 


for the other 


2 If it is as 


percent ol cost is 


value in this method 
resulted in 


three mayor produc Is 


med that the irre 


profit a realized on 
costs 


ill products except fuel owas the 


in this column would resull 


3 In 


this issumed that 


profit as 


cust it ts 
percent of cost ts 
realized on all products except fuel 

which are assigned 
their market 


result in 


oil ind fuel ils 


equal to value 


Methods 2 


produc ts 


costs 
Both 
ol mayor 
market 


4 In the 
except motor 
market 


and costs 
proportional to 


\ alu . 


by produet method ill 


product rasoline are as 
values and cost of 


caleulated by dif 
ults in ill 


igned 
rasoline is 


ippearing on 


motor 


ferences method rt 


prot motor asoline 


All of the above 


cost in 


methods distribute 


market 
therefore do nal 


relation to value of 


products ind repre 


costing methods 


ent direct 


5 Total replacement costs are caicu 


lated byw first processin crude to ulti 
vield of moto 


Vit ld af ke rositie 
a hy pothetic i! op 


maximum 


with 


mate ofr 


asoline eto 


ind heating oil in 


thon Potal replacement cost of 


isoline is then caleulated by debitin 


the cost of the crude oil and the hypo 


. - 
* 


Economics 


thetical operating costs required and 
crediting the 
fuel 
Costs of 
then 
line cost by 

fuel oil 
produced from the 

Fuel oil and fuel eas are 
market this 
calculation and hypothetical operating 


byproduct fuel oil and 
market 
and heating oil are 


vas produced al values 
kerosine 
calculated in terms of this gaso 
establishing the vield of 
fuel gas that 


product in 


gasoline and 
can bie 
question 
also assigned values in 
costs required for the conversion are 
debited. It will be noted that in es 
tablishing these costs it is) necessary 
lo process crude, kerosine heat 


maximum \ ield 


and 
ing oil to ultimate on 
which involves 

cracked 
results in 
this 


method gives costs of total actual pro 


of motor gasoline 
cr ickineg ol 
stocks to 


ultimate 


refractory evele 


extinction, which 


poor vields however 


duc tian 


6 Incremental 


calculated in a 


total replacement 


cost ire manner simi 
lar to total replacement costs except 
that in this method 
thetical virgin eas oil 
heating oil boiling range is 
to partial vield of 
cracked heating oil to 
net heating oil production, rather than 
to erack the actual cracked 
stocks to This 


increased ultimate or maxi 


sufficient hypo 
fraction in the 
cracked 
gasoline and 
achieve 7eToO 
refractory 


evele ultimate vield 
results in 
( rude 


sufficient vir 


mum gasoline vield from the 


and ' tis rasoline cost 
that 


heating oil boiling 


lower 


procedure assumes 
in gas oil in the 
available in heating oil 
illow this to” be 


this method is applicable 


range ts pro 


duction to dom 
Therefore 
incremental 

that the 


vasoline lo 


to costing production 


only, and assumes marginal 


means of adjusting middle 
distillate 
ing of virgin 
Methods 5 
independent ol 
that market 
byproduct fuel oil 


ratio ts partial yield crack 
heating oil 
and © are calculated costs 
market 
values are 
ind fuel gas 
Comparison of the costs calculated 
by the with market 
values market 


costs 


fractions 
values exce pt 


assivne d to 


methods 
indicates that 
used to 


Variots 
hee Tt 


values ire distribute 


the costs bear a direct relation to mat 
ket value 
these 

values 


costs by 
mar ke I 
and 


Howe ver ~1nee 


with 
allocated 


methods vary 
they 


not calculated costs 


represent 
rhis type of cost 
ing may be desirable under some sit 
The 
calculated costs independent ot 
ket values: 
assumptions are 
tails of 

Incremental 
method of 


large increments of marginal produc 


uations. replacement costs are 
mal 
however. many arbitrary 
involved in the de 
the calculations 

replacement costs rep 


resent a costing relatively 


tion, but are mat 


dependent on the 
ginal conversion process available for 
to middle distillate 
that these costs 


i viven product 


adjusting gasoline 
ratio. To the 
affect the 
that 


viven 


extent 
supply ol 
can be profitably produced at a 


marks t 


placement costs probably 


incremental — re 
ifli ct 


pres 
equi 
librium market prices 

Other distributing 


ove 


total 
avail 


methods of 
total products are 
however these 
that 


irbitrary 


costs 
able: 


the variation 


examples show 
can be obtained by 
some of the methods. It is 
emphasized that no single method can 
be stated to represent true costs Dif 
may 


ferent methods be applicable for 


different situations 


analysis is 
estab 
changes 


Summary — beonomir 


used in petroleum refining to 
lish the 


in products, charge sto ks. operations. 


monetary credits for 


determine the most 
This ay) 


determining 


or equipment to 


economical course of action 


proach Is important in 


product costs. most economical rein 


ne operations using new or existing 
attrac 


equipment. and economically 


tive research projects. The basic 


used it preparin inalyses include 


equipment operating Costs. equipment 


imvestments. raw material costs, 


uct) market 


plac ement costs 


prices and product re 


keconomic analysis in 
modern petroleum refining ts compli 
cated by the complexity of operations 
In solving the 


ania 


and products involved 
analysis problem, the 


first establish the 


economic 


Ivst must hasis for 


See REFINING ECONOMICS, Page 109 


TABLE 3 


Product Costs (Before Income Tax) Cents Per Gallon 


SAMI 
PROFIT Total Incre Gulf 


All 


Products 


PRODUCT 


PERCENT 


Coast 
Market 
Value 


Replace mental 
All Ex By product ment Total Repl 
Fuel Ou Methoc Cost Cos 


; " . ¢ Gal 








pricing policies 





Figure |. Basic Purposes of Economic Evaluations 


A. Guidance of research or experimental efforts 
B. Guidance for management judgment on capital expenditures 
C. Guidance for management judgment in the establishment of 


D. Guidance to operating management for cost control 








entrepreneur 
a given ¢ 
to the 


course of 


sho I 


! 


Economic Analysis in Chemical Plants 


From the conception of a new product idea to eventual marketing, eco- 


nomic analysis specialists call the signals in the chemical industry. This is an analysis 


of their methods. 


A. B. Horn, F. J. 
ctr rporation, Baton K je, La 


EVERY 


must be 


ENGINEERING project 
the stand 
Phe PUP pose of 


scrutinized from 
point of its economics 
this article is to review briefly the basic 
principles and objectives of such an 
evaluation Phe space allotted is too 
brief to treat in detail any particular 
phase of the broad subject of economic 
or financial evaluation. Consequently. 
primary emphasis will be directed to 


analyzing the fundamentals of 


inh evaluation. This review 
will 
more important aspects of the subject 


the risk of 


familiar to the 


focus attention on some of the 


even at retracing ground 


itlready readet 
First of all 


Basically. it is a 


economie 
deter 
eflect on an 


what is an 
evaluation? 
mination of the financial 
resulting from followin 
of action in re lationship 
il effect of ar 


action 


Oust 


finances ilternative 


When applied to a specific engineer 
an economic evaluation 
anvone of the 
During the 


eT Ve 


me project 


may serve purposes 


life of 


each 


in Figure | 


j 
1 propect, evaluations may 


mem turn 


lo illustrate the application of eco 


omic evaluation to these four pur- 


Sergeys and W. C. Strader, 


poses later on in this presentation the 
the 


new pore 


man 
duet 


shall con ides itt 


history of a project involving 
ufacture and sale of a 
will be traced Wi 


more detail at that time how financial 


evaluations can serve the purposes ont 
lined in Figure | 

What should be taken 
consideration in making an economics 
those 
which 


consideration it 


factors mite 


evaluation? Figure 2 summarizes 


cost elements, allo 
must be taken 
makin an analysis 
Whether all of 
must be taken into account 
nature of the 
the 
of anew product must take 
On the other 


i thew 


part of 
into 
them or only indi 
vidual ones 
vill depend upon the 
introduction 
all of them 
hand, the 


of equip 


project bor example 
into count 

substitution of prec 
== may only 
effect of 


ment in an existin proce 


of the 


mi) mar 


require the evaluation 


this new equipment « ifacturin 
Manufacturing costs as well as pack 
ht chat 


however 


es are 
the 
defi 


avil storage and frei 


of every day tamiliarity 


other cost elements need further 


nition 


Sales expenses include salaries 


erating ¢ Ypenses ind commissions 
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the 


cus 


sales personnel required for selling 
product as well as the costs of 


tomer technical services and adverti 


ing. It is usually necessary to draw on 
tne experience of the Sales Department 
which 
vary over a wide range depending 
the nature of the iid its 


ket and the sales 


in estimating these cost: can 


upon 
product mat 


volum 


Supportin research co is the item 


most frequently overlookes estimat 


ine the cost of product re prod 


In thi- 


tional 


ind age if ts excep 
idvisable 


t partie ulan 


dl i\ 


ity 


uct 
vhen po ible on 
to stop research effort on 


item just because the plant te produce 


it is under construction 
Not only 
ind 
unit cost but 
necessary to modify and 
tf the 
te prositior ly 
search minded period. it hy 
probable the 


new prod wl 


Sif necessary to continue 


research development to achieve 


tis frequently 
the 


lowe ! 
refine 
order 


characteristics product i 


to maintain sa this re 
hiy im 
productio lor sale of a 


il} not re dditional 
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Figure 2. Important Cost 
Elements 


A. Manufacturing costs 

B. Packaging, storage and 
freight charges 

. Sales expense 


Cc 
D. 
&. 


Supporting research costs 
Capital required and its cost 








personmel in the research and develop 
ment de partment 

( pel il required ind its cost melude 
sary for the 
facilities, working 


ind interest payments on these 


the expenditure nece 


plant physical 
capital 
funds if borrowed « ipital os 
Working capital consists of inventory 


tint d 


value of pare parts machinery 


raw materials, and finished products 
ind accounts receivable on product 


sold but for which 4 


received 


ivment has not 


been 


The PCONOTILC ¢ guide 


to research or ¢ pe rimental ‘ flort lo 


aluation as a 


demonstrate the functioning and utility 


of the economic analysis, let us assume 
that the research chemist has produced 
which the 
partment or the market research group 


will be a market 


as to whe ther 


a new material for sales ce 
has indicated there 
The question now arises 
this new product is worthy of further 
development and what course should 
be established for that development. At 
this that 
there process in 


formation 


stage it is almost axiomatic 


will hoe 


i\ ul abel 


virtually no 
that knowledge of 
the manufacturing technique involved 
sketchy. and that the in 
vestment required to install manufac 
facilities is 


is extremely 


turing completely un 


known 


The First Step The first step to 
he taken at this point should be to 
establish some idea of the 
and potential sales 


sales value 
volume of the new 
product Such information ean usually 
best be estimated by the sales depart 
ment or the market research group and 
will depend upon the market volume 
ind price for competitive products and 
alternately upon the utility value of the 
At this stage 


material to the customer 


to con 


it i} probably be necessary 
sider a range of sales 

vith a relatively high 
price il the product serves a non-com 
to the 


ultimately be 


prices tor the 
material, startin 
list’ and down 
which might 


reached through large scale produc tion 


petitive ranging 


price 


ind. or competition It is to be expected 


that an economically attractive prod 
wt will bring other producers or other 
materials Inte competition 


Havin established a <ales 


it least a range of sales prices, it now 


price or 


iry to estimate the sales 
eA penises which will he 
marketing the hese expenses 


mav be high or low de yo nding on the 


Hecomes Necess 
involved in 


material 


nature of the material. A product which 
should hve sold in high 


will serve in the 


volume and 


which heavy che mi 


eals field will probably require rela 
tively low sales expenses On the other 
hand, a specialty product or one which 


will 


may 


invade a highly competitive fe ld 


necessitate high and continuing 
customer tee hnic al 


It will also hve 
ve to 


service expendi 
necessary at this 
what 
search expenditures may be necessary 
for the 
sound competitive position in the field 
he is The estimates of 
ind research expenditure need not be 


predict continuing re 


entrepreneur to maintain a 


entering sales 
defined in great detail but even at this 
early stage of deve lopment they should 
he taken into consideration and given 
weight 

a sales price and supporting 


proper 

With 
eX penses established. we 
estimate of the 


now have an 


money available to 


cover manufacturing costs, handling 
and return on capital. Even with 
sketchiest what the 
manutacturing will be, it is 
this 
facturing costs, taking into considera 
all of the 
Figure 
of these 
treme accuracy 


cost 
only the idea of 
process 
wise al estimate 


point to manu 


thon items appearing it 
}. It is true that perhaps none 
items can be defined with ex 
On the other hand, it 
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is equally true that estimating each of 


the items individually will minimize 
the possibility of serious errors im es 


timating the total 


Kaw Material Consumption 
Generally speaking. with virtually no 
this 
the most important variable to 


process information available at 
stage, 
he taken into account is raw material 
It is at this stage that the 


evaluation serves as 


consumption 
economic a ouide 
to the 
ing the 


tained to 


research laboratory in establish 
vield levels which must be ob 
that a 


proce ss may 


assure new product 


ora new he economically 
attractive 


It is 


uation 


also at this stage that an eval 


preliminary though it may be 
may serve to guide research and ex 
perimental effort into the most prom 
There Is, however a 
sounded in that the 


evaluation, no 


ising channels 


warning to be eco 


nomic matter how de 
tailed 


for ‘ Xpe rime ntal effort 


can never serve as a substitute 
It can only 
point out which areas of a development 
should receive first attention in order 
to establish the economic utility of a 
new idea oranew process 

If sufficient 
to establish the 
terial consumptions, the economic eval 
euide to the 


deve lopment and design engineers by 


process information ts 


available range of ma 


uation can serve as a 
pointing out the extent of investment 
which can be made in entering the pro 
With such 


it mav be possibl for the de 


duction of a new material 
a cuide, 
velopment and design group to deter 
rine qualitatively whether or not the 
capital limitation can be met, or it may 
serve to indicate which process alterna 
tive must be deve loped 


In all ol the 


trons ot 


foregoing considera 


course, the element of pro 
duction volume must be taken into 
It would be extremely unusual 
if at this stage a market re 
search group would commit themselves 


le vel ol 
actual fact. the history of the product 


account 
sales or 
to anv single sales and in 
will probably be one of increasing vol 


ume with time. The economic evalua 
tion at this point can serve to outline 
the minimum sales levels at which the 
product can be marketed to financial 


advantage 


The CCONOTNILC ¢ valuation asa guide 
for Vanagement judgement on capital 
that the 


new product whic h we considered eal 


expenditures. Let us assume 
lier has been successfully developed 
that a established. 
and that the investment requirements 
this 
outlined in 


process has been 
have been determined. At 
all of the 


Figure 2 


point 
cost elements 
(namely. manufacturing 
supporting research. 


and 


costs, packaging. 
capital requirements and costs 
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sales expenses) must all be combined 
and the monetary return to be expected 
must be presented to Management for 
consideration. At this 
detailed analysis of the anticipated 


their point, a 
manufacturing costs as outlined in Fig- 


ure 3 is essential. In general, it may 
be said that virtually all items appear 
ing in Figure 3 can be evaluated with 
considerable accuracy with the excep 
maintenance labor and mate 


These 


constitute the 


tion of 


rials two items normally 


greatest area of uncer 
tainty in the evaluation of new prod 
ucts and every effort must be made to 
relate the maintenance requirements of 
with the 


operation At 


maintenance 
this 
packaging. handling. and ware 


inew process 


costs of a similar 
stage. 
housing costs may become of consid 
erable importance and detailed atten 
tion should be given towards predicting 
what such costs will be 


From the sales price and the total 
cost of from the 


items listed in Figure 2. we 


sales as determined 
arrive at 
a gross profit. Certainly in this day of 
allowance for 


high income taxes. duc 


such taxes must be taken into consid 
eration. The residue or net profit must 
then he 


other to the capital requirement of the 


related by one criterion or an 


project This capital requirement 
should the fixed 
ment necessary to enter into produc 


include both invest 
tion plus the working capital neces 


sary to warehouse raw materials and 
finished product. and to merchandise 
the product once it is made 

available 


A number of criteria are 


Refining Economics—Finding 
Important Dollar Values 


Continued from Page 106 


the problem which in reality repre 
sents as complete a statement as pos 
sible of exactly what the problem is 


Phe 


a material 


next step ts the establishment of 


balance which represent- 
the net effect on finished or unfinished 

stocks 
Product 
costs are as 


this 


costs, 


refinery products and charge 
the 


\ alues 


involve d 
stock 


items in 


for problem 
and 
<igned to the 


and 


raw 
material 
halance either 
total. controllable. o1 


ne luded to 


operating 
marginal. are 
the 
answer required. The economic answer 
in the form of feed stock 


economie 


arrive at economi 


may appear 
value cost, or 
credit 
important function in establishing raw 


stock 


nome 


produc t 


Economic analysis serves an 


values. costs of products, eco 


balances for optimum opera 


tion of existing equipment, justifiea 


tion of new equipment, and evaluation 
of research projects 
r, 1953s—P1 RIEEINI 
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Figure 3. Manufacturing Costs 


Operating Labor 
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for measuring the economic attractive- 
ness of a project One for 
example, is the payout period which 
is the length of time required for the 
entre preneur to recover his fixed capi 
tal. Im the 
riod, net profit after taxes plus 
depreciation funds are considered as 
Another 
the net 


criterion, 


calculation of payout pe 


available for capital return 


criterion, commonly used, is 


profit as a percentage of either fixed 
or total capital The choice of criterion 
is relatively long as 
we are consistent in our use of the eri 


understand its significance 


terion and as long as concerned 


Present Breakeven Level In 
presenting the economics of a proposed 
project for management's considera 
tion, it is important to avoid limiting 
the 
mistic or even the most probable 


consideration to only most opti 


com 
vo | ume and sales 


bination of sales 


prices It well 


the economee eflect of reduced volume 


is wise to present as 


and price of the product One device 
pur 
. that 
combination of sales volume and sales 
at which the cost of sales equals 


useful for presentation 


which is 
poses Is the breakeven level. i 


price 
sales revenue 


evaluation as a guide 


The ee 
in the establishment olf pricing poli 


ononie 


cies. The foregoing discussion relative 


to the use of economic evaluations for 
Management's decisions regarding cap 
ital investments can be applied to the 
tise of evaluations ais i ouide to pri 
ing poli 1es 

Kstimates of utility value of the 
product and possible costs of competi 
tors (having either the same or a sub 
stitute product for sale) are frequently 
of value to Management in judging 
competitive position and longevity of 


its product in a competitive market 


Economic Evaluation as a Guide 
to Operating Management 
a process has been estab 


Once a 
product o 
lished, there is a continuing need for 
all 


cost of sale of a 


scrutiny of cost: elements 
into the 


A continuing review of actual 


a close 
which enter 
product 
cost versus original estimates or versus 
original estimates revised in accord 
ance with experience can serve a very 
useful purpose to (dyn rating Manage 
ment on specific items of manufactur 
ing costs, It can serve in addition the 


further Purpose ol pointing out to re 
search and development those areas of 
the offer the 


greatest pote ntial for Hmprovement and 


existing process which 


cost re duc tron 
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TABLE 1. Typical Estimating Form 


Heater 
Vessels 
Pumps and Compressor 
Pubular 

Piping 

Structural 

Spec al Equipn ent 
Foundations and Earthwork 
Instrument 

Electrical 

Insulation and Fireproofing 
Buildings 

Painting 


Sub-Total 





Material 





Definitive Cost Estimating 


Accurate estimates combine art and science, 


knowledge and judgment. Follow this important checklist. 


Harold Bottomley, 


written on the 


ARTICLES 


cost estimating are 


MANY 
subject of 
itv filled with 
data 


ot neces 


lack 


formed 


veneralities and 
which can be 
ind tables 
no excep 


conerete 
into valid equations 
This discus 


tion. Good ¢ 


CUTVes 
sion claims to be 
more of an 
should 


with engi 


timating 1 


int than an exact science but 
hve performed by 
neerin knowlederc of the 
whieh they are estimatin 


As stressed by 


basic data must be 


persons 


writers cer 


ivailable to 


previous 
tain 
the estimator before any so of esti 


mate can te prepared on a process 
unit 


installation 


power plant or other industrial 


Generally estimates fall 


into one of two major classes close 


or detailed estimates and “horseback” 


or curve estimates. For a close estimate 


the process scheme must be fixed. a 


heat and material balance prepared. 


ill equipment sized as to duty and 


capacity and in general a great amount 
of preliminary engineering work com 
pleted before the estimate can possess 
urve estimates are 


talkine 


ind in reality should not be considered 


significance ( 
largely for sales on purposes 
as true estimates 

The author 
of vears in the petrol um process con 
held, is well 
difficulties one can eet into from these 
estimates, If the talking 
low by any appreciable amount a great 
loss of face. and possibly the contract. 

not unlikely. The 


ilso may 


havin spent t numb 


struction iware of the 


heure is too 


same reasoning 
ipply should the rough esti 
high side 
with 
if the 


to re- 


mate be very much on the 


Curve estimates should be used 


extreme caution and then only 


potential customer can be made 


PETROLEUM 


alize fully vour position in furnishing 
estimate It is the 
that 
neers and contractors prefer not to fur 
often 
reasons be 


such an author s 


opinion most conscientious engi- 


nish such estimates but are 
often forced to do so for 
Most ; 


from 


vond their control good” horse 
hack data 
that has been accumulated from actual 
knows 


identi 


estimates come cost 
jobs: but from experience. one 
that scarcely any two jobs are 
cal or cost the same when the accounts 
are all totalled 
During the 


only the 


disc tis 
will be 


As stated previously, it is 


balance of this 


hon close estimate 
considered 
necessary that the estimator have basic 
data at hand befor 
up the estimating forms 
data ly 
it will place an undue 
in that he 
provise the engineering 
This he should not be expected to do 


attempting to set 
Should this 
lacking in any major aspect 
burden on the 
have to im 


estimator may 


as he proc et ds 


Set Procedure Advised } very 
company doing estimating should have 
a set procedure for assembling the 
estimate, usually on printed or mimeo 
graphed sheets prepared in advance 
It has been the , 


arrange the equipment in a more of 


author's practice to 


less arbitrary shown in 


Table | 
In Items | to ] 
7. there will usually be 


piece ot 


series as 


and Item 
more than one 
each head 


under 


inclusive 
equipment under 
ing. Therefore the 
should be 


letters and numbers that can later he 


units each 


heading given identifving 
transferred to the flow sheet and speci 
fication sheets to aid in identification 
on requisitions, purchase orders and 
while receiving and place of the « quip 
ment during construction 

A customer deeply appreciates a de 


tailed well 


form, Le. one in 


and che veloped estimate 


which each item of 


mayor equipment Is described com 


pletely as to performance data and 
physical composition For instance. it 
Is not adequate to describe a pump as 

1-P-1 Motor Driven Centrifugal.” 
should) be more 


completely ke 


1-P-1 Main Column Reflux Pump 


i 


It is felt that the 


above Is 


information given 
adequate for the estimate 
More detailed data on the 


pump and driver can be ineluded on 


write-up 


the spre iheation sheets attached to the 
estimate or from the quotations fur 


nished by the equipment suppliers 


REEINER 





Other sections of the 
ing piping, structural, foundations, ete.. 
should be described in the write-up 
portion of the estimate in a 
the salient features of the 


estimate cover- 


general 
Way giving 
section but omitting details which can 
be covered by general 
included with the 
posal. An 


pertinent information 


specihications 
estimate and 
well filled 


vores a lone way 


pro 
estimate with 
influencing a cus 
tomer that the 
whereot he speaks 

Phe 
dwell mainly on equipment estimating 
forsaking the over-all process unit esti 
mate for a companion article. At first 
blush it seemed that such a discussion 
and could 


toward potential 


eontractor knows 


author has been reque sted to 


would be easv to prepare 


possibly contain information of con 
However. sire spend 


thought on the 


siderable value 


ing a great amount ol 
it appears that in its simplicity 
furnish the 


desired Since the purpose of this =<Vimn 


subye et 


it may not information 


article is to furnish data 
on how the other 
estimate the 

for consideration and disc ussion 


posium and 


person derives i 


close following is otlered 


the 


designs are 


Heaters [aking items in 
Heaters atter 


frozen may be priced from a hill of 


ordet 


materials furnishe d by the engineering 
department listing the various quanti 
structural steel 


ties of retractories 


castings, tubes, headers and = miscel 
laneous material by obtaining quota 
tions from suppliers of this equipment 
Erection labor must be deve loped from 
study or from data 


field 


author 


a man hour-time 


derived from actual erection of 
like size heaters. The 
data necessary for estimating a certain 
high efliciencs 


from 5 to 60 million Btu pet 


possesses 


type of heater in sizes 
ranging 
however, it ts 
this data 
here out of place due to the 
multitude of details 


required for presentation 


hour absorption rates 
fell that the 


would be 


introduction of 


involved and the 
Major 


their 


tire 


contractors usually own 


Possess 


heater designs and have the data nee 


essary for assembling a close estimate 


on any =17¢ desired 

Often heater prices are derived from 
firm quotations obtained from heater 
manufacturers. In case this procedure 
is followed it is necessary to supply 
vith all the 
pacity data. design and material speci- 
fications desired in the bid. The author 
has found that it is safer to follow the 


ibove in 


the vendor thruput ca 


counrs¢ 
estimate if the 
heater 


second preparing a 
customer will 


as those offered 


( lose 


accept a -uch 


by the vendors 


Vessels \e-sels. the second cate- 


gory on the equipment list) usually 


rROLEUM REFINI 


comprise a considerable portion of the 


estimate and here likewise 
two possible routes for arriving at a 


Phe likely the 


accurate, is to obtain quotations from 


cost easier, and most 


several vendors and arrive at an aver- 


The 


to calculate weights and apply 


age price to place in the estimate. 
other is 
per pound prices to the various vessels 
differing complexity. 


ind drums of 


Usually arriving at vessel prices in 
is merely making at 
the esti 


i Vessel expert nor does 


the latter manner 


educated guess for normally 
not 
all the datasat hand to com 
thick 


and 


mator ts 
he have 
plate 


pensate for complexity, 


ness, welding techniques, nozzle 


installation, waste allowance 
sheet 


published estimating handbooks 


manway 


most economical size. ete, Sev 


eral 
contain data purporting to aid im al 
riving at vessel prices: however, the 
that 


average of 


author has found assembling an 


estimate from an several 


vendors quotations ts far superior to 


attempting to estimate from vessel 


weights and unit prices per pound 
lo the quoted vessel prices must lve 
added the vessel internals. if required 
Accurate and firm quotations on bub 
ble trays. side to side pans and chim 
may be obtained from a 


ney trays 


number of sources and should be used 


iti lieu ol i weight or cost per s(quare 


foot basis. 
It will be to tinne 
that will be 


noted in various vendors’ vessel quo 


found from time 
considerable variation 
tations. These variations are probably 


largely due to plant location. labor 


rates. tonnage handled shop facilities 
need for the work and 
differing profit margins. Considerable 
the 
selection of the vessel prices to be in 


cluded in the At the 


time bids from prime contractors are 


ind capacity 


judement must. be exercised in 


estimate present 
basis 
should be 
urged to firm up all prices submitted 
to the 


have 


mainly on a turnkey or ceiling 


and for this reason vendors 
eontractor estimators usually 
data 
which per pound prices of vessels and 
! 


from previous jobs from 


rums can be secured as a rough ( heck 
on the reasonableness of the quotations 
The cost of field labor 
stallation of the vessels 
internals should be arrived 
fully 


therefor all 


the in 
drums 


for 
and 
at by care 
studving the job and including 


necessary costs such as 


direct supervision and labor. crane o1 


dead 
installation and leveling 


Suflicient 


rigging equipment rentals, men. 


vuving, tray 


and final testing weight 


should be given the number of vessels 
set. their 
and the 

that 


duplic ation of costs 


to be proximity lo one an 


other speerhn erection equip 


ment can be utilized ithout 


IX 


there are 


Pumps, Tubulars, Etc. Since it 
has been assumed that for a close esti- 
mate the estimator has been furnished 
lists 
spec theations covering all pumps. driv 

it will 
send the 
respective 


with complete equipment and 


ers, tubulars, compressors, ete 
that he 
sheets to the 
accurate quotations on 
their 


tine 


only be necessary 
speciheation 
vendors for 
them. To 


costs himself 


attempt to estimate 


is a sheer waste of 
and is of accuracy al 
best. The bet 
ter spent developing the labor costs 
this 
once weights and physical dimensions 


Checking the 


flowsheets for completeness of equip 


questionable 
estimators time can be 
setting 


involved in equipment 


are available process 


ment listings is another important task 
of the careful estimator 
As can be easily realized. “estimat 


ing oor pricing from vendors: quota 


tions Items | to 1 ean be a relatively 
operation which is subject lo 


Krom a check of a 


estimates 


simple 
extieme aecuracy 


vreat number of versus ac 
that 


in the order of 


tual equipment costs it 


should he 


plus or minus three pereent providing 


appears 
the accuracy 


ne appreciable changes in desien al 


job made following the 


preparation of the estimate 


from 5 to 15 in 
Item 
complex problem in at 


Piping Items 


clusive fexcepting 7) present ! 


much more 


tempting to estimate them accurately 
Piping may be estimated by actually 
pricing all the pipe fittings 
bolts and gaskets but estimators 


prefer to depend on previously com 


valves 
most 
pleted jobs on units of similar con 
struction, applying a factor to correct 
for 
order for the latter method to be effec 
tive 


pret increases or declines In 


cost accounting data must be ac 


curate and allocations of piping mate 


rials to each individual unit correct 


Another method is the 
application of a percentage to the cost 
of the 
determine the 
Naturally this 
somewhat with different type units but 
should 


“ idk ly used 


major items of equipment to 


pipine materials cost 


percentage will vary 


more accurate 
take-off 
the piping drawings are complete and 
all bills of 
pared, Even though a piping estimat 
take-off an 
should he 


prove lo hve a 
priprnniy unte - 


materials accurately pre 


added 


Is prepared from a 
quate contingency 
lo cover omissions 

esti 


In order to 


hoth 


firm up piping 


mates as to material and 
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very accurate cost accounting records 
should be kept. Should the piping be 
purchased in bulk for 


an accurate account of the 


an entire job 
piping ma 


terials and labor entering each unit 


must be maintained if the costs are to 


have any value in future 
estimate It is rather discouraging to 
check job after job and = tind that 


illocations of materials and 


preparing 


faulty 
labor have practically erased the value 
of the cost record keeping 

Structural Steel | <timating thy 
tructural steel required on a= job 
hould be by the take-off method 
cost per pound 
Should 


imount of 


ipplying an average 
to the total 
there 


either light of 


estimated weight 
be a disproportionate 
structural the 
pound must be weighted to 


Structural 


hee ivy 
Cost per 
tllow for this 
teel fabricators are helpful in prepar 


situation 


it estimates and usually have well 


various classe = slit h 


prices for structural of the 
us ladders Caues 
steel, casing plate 


platforms, heater 


and grating. Occasionally considerable 
spread will be found in vendors’ quo 
tations on structural steel. These 
can usually be attributed to the 
allecting 


unde ! 


vari 
itions 
factors 


ame quotations as 


was brought out vessels above 
In a complete job estimate the struc 
tural cost is only a small percentage of 
the job and some error in its estima 
tion will have little effect on the prime 


estimate 


Foundations and Earthwork 
earthwork. though 
deserve con 


Foundations and 
not items of 
siderable attention. The job site must 
he inspected and determinations made 
as to the 


quired and the load bearing character 


equipment 


types of foundations re 


istics of the soil. The omission of pil 
an error; 
percent or total 
Most estimators have 
unit prices set up for the various types 
Thus it is only 


ing in an estimate can cause 


of 25 


more in. the 
foundation cost 
of foundations neces 
sary for the estimator to perform rela 
though arith 


calculations to 


tively simple, tedious 


metical arrive at the 
total 


justment in the 


foundation estimate. Some ad 


unit prices may bye 
necessary from job to job due to dif 


fering conditions 


Instruments [stimating the in 


strument category is a relatively sim 
ple operation involving the pricing of 
1 complete list of instruments derived 


from a detailed process flow sheet of 


TABLE 2 
Breakdown of Material Costs for FCCU 


Percentage 
of Total 
Materials 


is 


Tanai! 


iti 
categors ire ill 


the unit bein estimated 


f luck d 


temperature 


under this 
flow and level 
recorders md controllers 
slick 
rauges and steam traps along 
fittings and 

suxiliaries. The 
filter sets 
flanges 


of the graphics panel in process desien 


pressure 
indicators 
valves pres-ufre 


vith the 


control ind 
necessary instru 
latter 

manifolds 


Since the 


tubing 
ment includes 
mercury charts 


ind orifice idvent 
the instrument manufacturer can quote 
factory 
assembled Purchas 
img the panel thus reduces the field 
work appreciably and enables the esti 


the complete control panel 


pripre d ind “ ired 


mator to eliminate a possible source of 
error in his instrumentation estimate 

Electrical The preparation of an 
estimate is a tedious and 
chore for the 
portion of a 


electrical 
wholly 


prime estimator as this 


unnecessary 
construction contract is almost always 
sub-contracted. Firm bids can be ob- 


tained from electrical contractors if 
they can be apprised of the scope of 
the work. Several bids should 
cured and an average figure entered 


Know le dee ol 


past per 


he se 


in the prime estimate 


in electrical contractor's 
formances is helpful in selecting the 
price to he used 

Insulation [nsulation and fire 


proofing are likewise items that are 


usually sub-contracted. The submis 
sion of complete piping and vessel 
drawings to the insulation contractor 


will usually result in a firm or ceiling 


bid. However, should the estimator de 
sire to compound the insulation esti 


mate himself it is not too difficult to 


do so. By making a close estimate of 


the piping footage and fittings and 
applying unit prices. which are read 
ily available. and adding thereto the 
vessel, exchanger and pump insulation 
which can also be calculated by means 
of unit prices the estimator can arrive 
insulation 


close figure for the 


If the work is to be sub-contracted 


it a 
cost 
overhead 


idequate sub-contractor s 


and profit should also be included in 


used in the estimate 


the price prime 


Should there be build 
job the estimator 


Buildings 
ings involved in the 
may either enter a price based on unit 
prices per square foot or floor area or 
he may build up the estimate item by 
Both methods have 
the buildings cost is 


item proven satis 
factory and since 
such a small percentage of the over-all 
will have 


a slight error here 


in the 


job cost 


little significances total estimate 


likewise i 
total esti 


usually con 


Painting is 


Painting 


relatively minor item in the 


mate, painting materials 


sisting of only l to percent of the 


total Many 


is also sub-contracted to sper ialists in 


materials times painting 
this field and a firm quotation can be 
used in lieu of an estimate 
Summary and Conclusions 
From all the foregoing it 
pear that the author has placed the 


may ap 
burden of preparing equipment esti 
shoulders of other than 
This is largely 


true except for certain categories such 


mates on the 
the prime estimator 
as piping and concrete work. This is 
should be makes for a 
accurate estimate and one 


as it since at 
much more 
that can be readily utilized in a prime 
proposal Past experience has upheld 
this opinion and it is felt. though not 
definitely known, that the majority of 
close estimators use this method 
estimate has been 
that it be 


percentages of 


Once a prime 


prepared it is necessary 
studied 
the various categories based on total 
and then 


pared with former job costs to ascer- 


minutely, the 


materials determined com- 


tain the reasonableness of the estimate 

In examining an estimate great care 
should be used. No two jobs are ex 
alike and due must be 
viven to differences in units whic h are 


actly weight 


ostensibly duplicates. Investigation of 


the material costs of five fluid cata 


lvtic cracking units costing from 


$1.300.000 to $1.800,000 each has de 
veloped the percentage breakdown on 


lable 2 


material distribution 


materials shown in 

Naturally the 
will not necessarily hold for dissimilar 
units. Each tvpe of unit must be ana 
lyzed in order to provide guiding data 
for future estimates 

Even on a close estimate an estimat 
ing contingeney should be applied. the 
amount to be determined by the time 
and care spent in preparing the esti 
mate. This contingency should seldom 


exceed aS percent unless there is 


reason to believe that some change in 


job Sscopn is conte mplated 
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Making Phthalic Anhydride 


1. Conventional catalysts in a fixed catalyst bed 


2. German catalyst in a fixed catalyst bed 


3. Fluidized bed of conventional catalysts 


4. Fluidized bed of the German catalyst 


Robert F. Ruthruff, Consulting Chen 
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AT PRESENT, phthalic anhydride 
is obtained principally by the vapor 
phase catalytic oxidation of naphtha- 
with air. A 
anhydride is 


lene small amount of 
made by 


phthalic 
similarly 
major points covered are 

® Catalysts used 

@ Fluidized and fixed bed operation 

® Efficiency 

®@ Product purity 
combinations of 


oxidizing o-xylene. 


Four operating 
techniques and catalysts may be em- 
ployed in the preparation of phthalic 
These are (1) conventional 


a fixed catalyst bed. (2) 


anhydride 
catalysts in 
the German catalyst in a fixed catalyst 
bed, (3) fluidized bed of conventional 
catalysts and (4) fluidized bed of the 
German catalyst. The principal oper 
ating conditions and yields with these 
four methods of 
marized in Table 1 
The air oxidation of naphthalene to 
phthalic 


cordance with the theoretical equation 


operation are sum 


anhydride proceeds in a 


148 pound 


LOO: ' 126] 


nor- 


Phthalic anhydride vields are 


mally expressed, not in percent of 
theory, but rather 
phthalic anhydride produced per 
hundred pounds of feed charged. On 
this basis, the maximum possible yield 


as pounds of 


from 
than 126 


naphthalene is somewhat 


How Types of Catalyst Differ 
The conventional catalyst 
10 percent vanadium pentoxide on an 
Alundum, granulated 


consists of 


inert support 


metallic alumin im silica and 


ice have been used as supports. The 


pum 


OLEUM 
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inert support must be as free as pos 
sible of alkali Alkali 
metal oxides, if present, gradually re 
act with the catalytically 
resulting in a decline in a 
Active substrates, such as silica 


metal oxides. 
active com 
ponent 
tivity. 
gel and activated alumina. produce 
catalysts of high activity that 
complete oxidation of naphthalene to 


suc h 


carbon dioxide and water is excessive 

Soon after the conclusion of the 
European phase of World War IL it 
was found that the Germans had de 
veloped a catalyst for the production 
of phthalic anhydride markedly su 
perior to catalysts used in the United 
States. As mentioned previously, con 
ventional catalysts are prepared using 
an inert support as free as possible 
from alkali metal oxides. The German 
catalyst violates both of these prin 
ciples, being vanadium pentoxide on 
silica gel containing large proportions 
of potassium sulfate. The composition 
is in the range of 10 percent vanadium 
pentoxide, 20-30 percent potassium 


TABLE 1 


Anhydride Operating Conditions 
and Yields 


Phthalic 


Fixed Bed Fluidized 


Type of Operation 


Conven Conven 


tonal German tional 


Catalyst 
German 


$.2 


REFINER 


sulfate and 70-00 percent silica gel 
Apparently, the alkali metal salt 
poisons the silica gel to the extent 


necessary to give a which, 
when combined with vanadium pent 


catalyst far su 


support 
oxide, results in a 
perior to conventional vanadium pent 
catalysts 


oxide-inert support 


Required Air Ratios Returning to 
a consideration of the previous equa 
tion, since air is used as the oxidizing 
agent, 18 moles nitrogen are included 
on both sides, equivalent to 22.5 vol 
umes 
vapor or 5.1 pounds air per pound of 
naphthalene Actually. a 
of air is employed for a variety of 


reasons. In the first place, appreciable 


air per volume naphthalene 


lar ve excess 


maleic anhydride is usually produced 
and even more naphthalene is com 
pletely oxidized to carbon dioxide and 
water. In addition, excess air is neces 
sary for rapid reaction at reasonable 
temperatures and to insure the produ 
tion of phthalic anhydride uncontami 
nated with the unconverted charge of 
reaction products. Also, in fixed cata 
lyst bed operations. a large excess of 
air is employed to produce a charge 
outside the explosive limits on the lean 
side. While some fixed bed units are 


operated charging a reaction mixture 
within the explosive limits, it is more 
general practice, as indicated in Table 
1. to use around 25-30 pounds air pet 


pound naphthalene. five to six times 
theory 

In operations employing a catalyst 
in fluidized form, due to the intimacy 


of the mixture of fluidized, finely di 
vided catalyst part les and the charge 
and the high concentration of catalyst 
parti les in the charge. the actual re 
action volume is composed of myriads 
of interstitial spaces of non-explosive 
dimensions and accordingly explosion 
will not be 
reaction mixture within the explosive 


For these rea 


chains propagated and a 


range will not explode. 


sons. instead of using 25-30 pounds air 


113 





r pound of naphtl lene. a 
idvisable in fixed bed operatior 
thi quantity of air or even 
hie ifely employed ims the 
‘ ital I proce i Tiny 
fable |. This obv 

iderabyle win ! the construction 
catalyst unit of a 


that 


cost of a thuidized 

wuty it 

pipir 
Also 


ipprect ibly lower 


iven productive cap 
maller compressor vesse| 
valve etoetera ire empl ed 
operat 

i much itt need hve 
ed to produces i 


of pl thalie 


iver muat 


milivarick 


lable | 


conditions em 


Reaction Conditions 
hows the 
ployed in fixed bed units usir the 
t difler m iterially from 
fixed bed 
j 


conventional catatyst 


operat 
(herman catals 
those ol unit employin 

With the 
man catalyst in extremely ton cor 
tact 1.2 econd i 
only O60 


catalyst 


required i 
seconds witl 
About O.5 


time of 
omparison to 
conventional 
cubi 
vided per pound per hous 
charged to 


feet of catalyst praue i 


oftn iphtha 


lene unl contamnin Cer 


volume ter tire that 


hed 
catalyst These 


man catalyst i 


provided in fixed units charged 
with conventional 
wile differences 


ubstitution of 


preclude the direct 
(rerman catalyst it 
hed iened for 
use with conventional catalysts 
Table | hows, the 
may be substituted 
Huidized 
catalyst units with no material chanes 


conditions | “t ol the 


existing fixed units ke 


Peculiarly is 
(rerman catalyst 
for conventional catalyst in 
in operating 


rerman catalyst results in materially 


enhanced yields of phth ilic anhyvadrice 
conditions 


catalyst 


The reaction 
vith a fluidized differ ma 
those hed 
\ reaction t mperature of O90 | 
with = the 


750-885 | mn 


employed 


terially from used in fixed 
tints 
catalyst 


be d 


with conventional eatalysts or 645-705 


is used Huidized 


versus fixed units 
| in fixed bed units emploving the 
German catalyst. The 
the thuidized bed is 
come JO.) 


emploving the 


contact time in 
mA seconds 


hed 


conventional 


about 


times that in’ fixed 
units 
catalyst or 4.5 times the already long 
contact time employed in fixed bed 
with the catalyst In 
fluidized catalyst operations the cata 
lyst 
pound per hour of charge) is 


fold 


in fixed bed conventional catalyst units 


units (lerman 


mventory (pounds catalyst per 
mite h 
greater) than 


higher (almost six 


and almost three fold greater than in 
fixed bed German catalyst units 
Table | that for a 


capacity, the 


shows viven 


charging reaction volume 
required in units employing the fluid 
ized catalyst technique is 20 times 
that of a fixed bed 


catalyst unit and twice 


conventional 


that of a fixed 


114 


ed unit charged with German catalyst 
However, it should be noted that the 
fixed bed units is 
expe risive 


reaction volume ith 


ry ¢ mmp lic ited and very 


to construct 


Some 63400 


Temperature Control 
Btu are evolved per pound of solid 
naphthalene converted to phthalic al 


| sdricte 


if compounds il i hy her state ol 


Dus to incidental productior 


oxidation he il evolution is even 


this theoretical value 
thborhood of 7500 
Btu per at a 
eld of 100 and Q750 Btu per pound 

f solid vield of 80 
min that all naphthale ne not 


onverted = to phthalic 


rreater than 
bem " the nei 
pound ofl solid charge 


charge il i 


anhydride Is 


immed to irbon dioxide 


ompletely I) 
ind water. The necessity for dissipat 

this higl 
evere restrictions on the 
fixed bed 
heat 


unit 


heat of reaction 
design ot i 
reactor Ob, 


Im poses 


itistactory 


islv, a laree transfer surtace 


required pet volume of re 


hor pace ind parts of the re 
must be as 
heat 


fixe d 


ection close i> pos 
transfer surface. Ac 
bed reactors take the 


mvriads of tubes sur 


space 
ible to the 
ordingly 
lorm of ~mall 


rounded by 


tft moval of 


medium for the 
the rate of heat 


small tubes iN 


i suitable 
he il Sine 
transfer is low. many 
surface per unit volume of 


space must hve emploved te 
ichieve even a semblance ol tempera 
ture control 


In fluidized 
ictor consists of an elongated eyvlindri 


catalyst units. the re 


i! vessel having a volume appropriate 
ror the desired 


hxtremely 


productive capacity 
control of the re 


fluidized 


accurate 
ition temperature in the 
catalyst bed is easily achieved by con 
ventional procedure «. Catalyst is with 
drawn from the reaction zone through 
valved line. the degree of 
controlled 


to the 


«rpre nine 


of the valve being auto 


tem 


matically and responsive 


perature within the reaction zone 
\\ ithdrawn catalyst passes to the het 
and the 


(with re 


tom of a tubular cooler 
blown 
upward at high 
tubes thereof 


bed. The 


under 


catalyst particles are 
velocity 
back 


tubes are 


lion 
through the 
to the 
surrounded by 
ind the abstracted 
is high pressure steam 

A high 


if hieved and, as 


air) 
and 
fluidized 
water pressure 


heat is recovered 


rate of heat transfer ts 


a result. even though 
1 relatively small cooler is employed, 


perfect temperature control results 


Introduction of ¢ har ge Liquid 


naphthalene is added directly to the 
fluidized catalyst reaction zone In 
fixed bed units. to avoid the possibility 
of explosions and to insure distribu 
tion of a uniform charge to each of the 
catalyst tubes. the 


large number of 


PETROLEUM 


naphthalene is vaporized (in the pres 


prior to passing to reactor 
Re actor In 


required quantits 


ence of air} 


Placing 


fluidized 


Catalyst wu 
units. the 
of finely divided catalyst is simply 
added to the 
In fixed bed 


placed ! 


reactor by any convement 


the catalvst 


inits 


method 
particles ire mvriads of 
tubes. Cor must be 
with 


pre ssure 


idet ible « ire 


tube ~ 


tiny 
exercised in pa kir these 
catalyst to insure that the 
drop through all tube- - the same 
mditions 


from Product 


party les 


inde operatin ( 
“i paration of Catal 


Gases. Since large italyst 
ire employed in fixed bed operations. 
product 
In fluid 


hee aust 


the problem of separating 
from catalyst does not arise 
ized units other hand 
of the small particle size of the 


on the 
cata 
lyst. some catalyst becomes suspended 


ime the product vases and must be re 


therefrom by filtration Ac 
fluidized 


sevsterm not required 


mrave d 


cordingly catalyst units re 


quire a filtering 
in fixed bed units 
Product Recovery Re 


ope ration 


irdless 
method of recovery 
phthalic anhydride from product 
first precooling the 
fases to a temperature some what above 


the phthalic 


isually involves 


anhydride ce WW port ol 


second. further cool 


the mixture and 
ing the gases in the product recovery 
-Vstem 1 temperature some- 
what 


the mixture 


prope r lo 


above the water dew point ot 
Due to the low air naph- 
thalene ratios employed in fluidized 
heat 


unit 


catalyst operations the content 
of the product 
of phthalic anhydride is only slightly 
than half as that of 


reaction mixtures from tixed bed oper- 


fases pel weight 


more ‘real as 


ations. As a result, for a given produc- 
smaller recovery s\> 


sith fluidized 


tive capacity 
tems may be employed 
catalyst units and recovery methods. 
not feasible 
fixed bed units due to high heat loads in- 


volved. may be successfully employed 

Product Purity. Phthali 
fluidized catalyst operations an 
ilyzes 97-99 percent pure Only traces 
of malei he detected 
in contrast to products from fixed bed 


for use in connection with 


anhydride 


from 
anhydr ide can 


operations with a conventional vana 


dium pentoxide-inert support catalyst 
is frequently 


where maleis anhvdr ide 


produced in appreciable amounts. In 


fixed bed units designed to use the 
German catalyst, the product purity is 
the same as that observed in fluidized 
catalyst operations. However. the crude 
product from any type ol operation 
must be vacuum distilled to 
marketable material but obviously. the 
the still 


recovery ot 


give a 


initial purity of 
higher the 
vacuum distil 


higher the 
charge. the 
marketable product on 
lation 
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Figure 3. Pneumatic sine wave generator Figure 4. Frequency response test setup 


Analyzing Process Control Systems 


A new technique for applying sound engineering fundamentals to the study 


of process control has these objectives: 
§ Increased speed of response to set point changes 
§ Improved stability and continuity of operations 


P. R. Hoyt and B. D. Stanton, 


by experimental data based on fre 


THIS ARTICLE remedies a defi-  frequeney response methods for ana 
tests Considerable 


creme in the technical literature on lyzing control system Extensive inves quency response 
ind theoretical studies utiliz progress has been made in the case of 


how to analyze process control svs tigations ; 
instruments 


Graphic il and mathematical an ing these methods have contributed controllers, measuring 


tems 
vstem components 


ilveis methods. hased on field test much to our understanding of auto and other control s 
matic control problems im the process Dynamic characteristics of conven 


data, were used to predict and im 
and 


control of an extractive dis industries Further progress in this tional ty pes of controller actions 


prove the 
their relationships have been deter 


tillation unit. The test methods and field is now dependent on practical 
experience and the availability or re mined and expressed in terms of fre 
queney  responsé Information — is 
also available on testing methods and 


analysis of results are deseribed in 
sufficient detail to permil application liable data 
by the reader to problems it his par Realizing thi many organizations 


ticular plant ind companies, in luding the one with equipment now being used for sinu 

: which the authors are associated. are soid and ste p input disturbance tests 

Introduction Process control en now actively engaged in programs for Recent deve lopments of control system 
components with improved dynamic 


vineers are becoming familiar with detenenintens the dhénmstealetion off cnn 


trol «Vvstem components ind process characteristics “ure evidence of the 


equipment. The method used is one of progress in this field 

mathematical inalysis supplemented In the case of processes and asso 
ciated equipment one can we I appre 
ciate that the problems involved in 
testing are somewhat more complex 
wo lines of approach are being fol 


lowed 


(1) Determination of the basic 
characteristics of various types of full 
scale process equipment. Here exten 
sive tests can be planne d and complete 
studies made over wide ranges of op 
erating conditions, since the only limi 
tations are the test facilities 


(2) Determination of the operating 


Schematic diagram of process and Figure 2. Block diagram of the process control characteristics of complete systems. 


Figure | 
system 


control system including the process and the associ 
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valve with a six-inch body and an equal 
percentage-type inner valve. The TR 
and the FRC are located on the main 
panel board in the control room while 
the flow transmitter is locally mounted 
adjacent to the heat medium control 
valve. The size and length of the trans 
mission lines are as follows: 100 feet 
of 1, inch o.d. tubing from the flow 
transmitter to the record controller: 
115 feet of 3, inch o.d. tubing from 
Figure 6. Schematic of test data. Amplitude the flow controller to the control 


A e 0) feet o i Ine oO 
ratio (AR Decibels (db 20 log valve; 10 feet of 3, inch tubing from 


A 
360 x T 


‘ om} 
Figure 5. Open loop step response across AR; Phase shift (‘ t — 


reboiler and column Test Equipment The test equip- 


ment of our understanding and know ment consisted of the following major 
Vstem element- hich | 


the temperature controller to the set 
of the flow recorder controller 


of process control systems o 
ine ral part of an operating m _ , = components: | 1) pick Ups OF sensing 


plant. The data obtained under these System Tested A schemati-« elements, (2) amplifiers and recorder, 


conditions are comparatively limited layout of the column and control sys (oO) a funetion generator and (4) 
the tests must he made without tem that was tested is shown in Fieure communication equipment The com 
rious plant upsets resultin |. This is a narrow-eut fractionatine plete system was electrical and offered 
iation from product. specifica column having 65 travs. The feed the advantages of high amplification. 
tion esting operating ystems pro vhich on How control, enters the fast speed of response Hexibility and 
column on the 19th tray while the ex ease of installation. The pick-ups were 


victe data herr mprovir the exi tine 
strain gage type pressure cells for 


ontrol system. and can be used in fu traction solvent ilso on flow control 


ates, ists ull md well s introduced on the 38h tray. Heat ic measuring pressure. resistance thet 


} mometers for measuring temperature 


Ih discussion is concerned with upplied to the column throug a 


the testing of a process under normal kettle-type reboiler using hot oil as a ind linear potentiometers for measur 
operatit pane. $i Field tests of a heat medium. The flow of products ing motion. The recorder was a four 
temperature comtrel avatem om an cf ind solvent leaving the bottom of the channel strip chart t pe with chart 
tractive distillation column ire at olumn is controlled by a level con speeds adjustable from l, mm per 
eribed iv t equipment method of troller or the rebo ler The reflux Is second to 100 mm per second Carrier 
introducing input disturbances and re ww control and the top product is ty pe amplifiers were used with the 
ding output responses, and some of — controlled by a level controller on the bridge-type measuring circuits and a 
the practical aspect making the tops accumulator. Pressure is con DC amplifier with the linear poten 
tests are discussed wed on the test trolled by bleedi: ras into the top tiometet The maximum measuring 
data, the response characteristics of wccumulator. The column operates at sensitivity was of the order of 50 mm 
the proces ind the control svstem itmospheric pressure or slightly above of pen travel per | | |, psig. and 
components are determined, and the Since the desired product emerges .,-inch linear motion. The function 
numerical values of their parameters from the bottom, the temperature con enerator is shown schematically in 


ire derived It is hown that ith thi trol erisin element Is low ited iW the 
nflormation alterations or re-arranes lower part of the column Experience 


ment ol component can bie made h id indie ited the Lith tray as the op frequency and um plitude ranges re 
juired for most process control sys 


Figure 3. It was designed to generate 


sine wave pneumatic sigt ils over the 


which are both economical and prac timum location ind on this trav the 
tical, and the over-all control improve temperature must be held within tems. A variable speed motor rotates 


ments can be predicted I in eccentric cam through an adjusta 


ble s o t rs Ss 
From an economic and operating The temperature control system. is le peed changer transmission unit 


| o . r bee TT 
view porn the primary interest in the of the cascade type as shown hy the Through i level sv-t the cam oper 


tudy of this svstem was to determine hlock diagram in Fieure The tem ites a pneumatic motion transmitter 


if the speed of response ind stabilit perature ensin element is a. resist which in turn produces i pneumatic 


' . ] | 
could by improved followin i set ince thermometer which is connected sine wave output signal vith less than 


> ' t 
poml change Due to yperati ched toa OOF span electr mie temperature = percent distortion up to | cps In the 


ile ti necessary to chanee feed recorder A mechanical-pneumati tests to be deseribed frequencies Trom 


tock ina product pect itieer tre eontr les ith proportiona ind reset evel oi M) minutes to evele per 


puently vhich necessitate humetior connected to the recordet second were used. The communication 


equipment consisted of four battery 


radical changes in the set promt « Vhe eumatic output signal from the 


temperature controller i mtroller adjusts the set point of a powered t lephone head sets connected 


win ean be realized b ‘ recorder controller which in series 
the re ponse rate ind rir ‘ - the heat medium flo t Description of Tests Phe 
librium in a minimum of vw foll boiler. This FRC receives a pneumatic tests were confined primarily 
char of operati ‘ TT ‘ mal from a 0-100 inehe mer taining the dynamic and static charac 
benehts of ¢ | ) cury manometer-ty pe differential pres teristics of the process It was not 
i] field rT ‘ sure transmitter. Flow is converted to necessary to mak: complet tests of 
nd the u of s differential pressure hy means of an the components in the control svstem 
heat e TT ) letermination of orifice and tlanes type pressure con is the characteristics of similar equip 
the usefulness of test data which car nection The output the FRC js ment had been determined beforehand 
he obtained with input disturbance connected to a valve positioner on the by laboratory tests. However. some 
held within the limits required to pre control valve. The control valve is a field measurements were made to de- 
vent plant upsets, and (3) advance conventional diaphragm-sprir motor termine the actual value of the control 


1ty 
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Figure 7. Frequency response dato 


function constants with the controllers 
iffected by the loading of the 


Step and variable frequency 


control 
eireunt 
sine wave input disturbances were im 
parted to the 

The test 


ind connected 


svstem 

equipment was arranged 
as shown in Figure ] 
Both open loop and closed loop step 
first. It is 


of this paper to 


response tests were made 


not within the 
ive a full explanation of the 
methods of 


| 
loop 


~{ ope 
signth 
analyzing 


eanct or Open 


ind closed transient 
Brietly 


transient 


response 


curves however the open 


loop furnishes in 


response 


formation on the = static relationship 


(iat rain factors. linearity, ete.) and 


on the approximate dynamic charac 


teristics (ie number and value of 


major time constants, dead time, et 
ot elements in the control loop { losed 
most useful 


| 
1OOp response curves are 


is a means for observing and judging 
the performance of a complet control 
closed 
ind dampin 
data first 


ruide 


-Vstem (ive loop linearity 


speed of respons ratio 
By obtaining step response 
the information can be used as a 
in making subsequent frequency re 
tests. By 


ods” the time « 


sponse meth 


approximation 
onstants can be deter 
mined, to give an indication of the 
treq wencires that 
most significant data 

It will be noted that the 


ed to test the How 


would provide the 


equipime nt 
irrar process 


temperature Process <imutlta 


The temperature Process ! 
heat medium control valve 
ind the ther 


reboiler, the column 


with the resistance thermome 
includes the heat 


valve the piping ind 


mowe 1] 
ter The flow proces 
mediun ( mntrol 
manometer Air 


thre mereury pressure 


nput to the control valve was meas 
ired at (P 
and the 
iM with i 
Flow changes 
vith 
the output of the flow transmitter. and 


with t pressure pick uy 


resulting valve stem motion at 


linear potentiometer 
were measured at (P 


i pressure pick ip connected to 


temperature changes at (1 with a 


resistance element in a thermowell lo 


cated on the control tray. The record 


nye system and the sine wave generator 
located it 


> feet from the 


vround le Ve | 
flow 


were IpPpProni 


mately transmit 


ter and control valve which were about 


15 feet above ground. The three-way 
switch SW 
control valve 

Prior to starting the tests records 


obtained of the 
a period at 


was mounted on top of 


four variable 


sted ibove for several 
These data had no direct valu 
n analyzing the thes did 


of tvpieal load thue 


hours 
svstem, but 
provide a pieture 
which 

his 


to obse rve 


tuations oceur durin normal 


mperation also provided in oop 


rortunits operatio ot the 


Various components of the reeordin 


vstem at d to det rire the opt mom 


; 


eres1tivals adjustments chart peed 
ete 

Th closed loop step response test 
hiftine the 
md belo 


it mall 


made by manually 
it of the TRE 
poml. first 
order of 0.2 F. The mag 


steps Aa ther 


above 
hie ‘ 
ment inn the 
nitude of the 


to O5 | 


illow able 


mitrol inere 
1hiere ised 
which was the maximum 
data 
imount of 
to the 


krom the recorded at 


i ? ind | the 


rigour 
yressure diaphragn 
motor of the control valve required to 
roduce 05 | 


is det 


temperature chant 
With this information 


to make 


rmined 
tilabl is ther po bole 
how step response test 
{ 


the danger of upsetting the pl 
the FRC and the rhe 


to remote manual control u 


were tt 


trol room. In order to approach 


ty yn input pressure char ‘ 


is rade of the ‘ ‘ 
eneratolr 


ce tor ome = level 


m the si 


remote manual ion of the 


is the other. The Ta pressure 
changed by turnine « the thre ay 
vitch SW Figure 4 Po facilitate 


making this test i man is | 


Tt (quire iB 


Figure 8. Open loop response of control valve-pipe-flow meter 


it each of three tation the control 


hoard, the where the 
and the 


wave 


control valve 


three-way switch was loctaed 
recording equipment ind sine 


enerator Pelephone communication 
was provided between the three mem 
bers of the test With this ar 
made im a 


litthe oan 


eroup 
rangement the tests were 


minimum of time and with 
terference to plant operation 
Phe test 


follo ved in 


set-up and the procedures 
making the 


very similar to those 


frequency re 
SPrOrise tests were 


ised im the 
tests just described. The sine 


open loo » step response 
I | | | 
wave veti 


erator was first adjusted until its aver 


ive value o1 du level was the same 


is the pressure on the diaphragm 


motor Phe ine yayve implitude was 


idjusted to give temperature changes 


no greater thar | above and below 


pron Phe 


thre control 


tor the 


rropouat pressure 
the a 


at the 


diaphragm thalaor Va 


transferred from remote control 


vanel lo thy output of the ine wiive 
enerato 


The lest Was high end 


if the Prequenes ranee to hve explored 


started at the 


rather thar the low end Phere are 


ood reasons for followin this pro 


cedure. particularly when testing pro 


‘ with compat tively lon 
Tine It vill be 


description of the proces 


Pes PhOorist 
remembered from the 
that there 
ire several closed loop control system 
ited with the hire In addi 
feed-back path 


isso 
tio there ire other 


ithein the 


product exchanyr he il 


boon example the 
with 


proce 
stlom 
the feed to the column The 


effect from these lem 


interactior 
tend to be 
wore troublesome at the los te 
Prequenes. Phi list beanie of lone 
mitted through the 


ith little 


period tran 
feed-back path 


ind if jit o distort 


ittenuatior 

the response 

records of the system unde lest and 

other 

nput disturbanes ure 
terms of the 

effect 


may Ipeset Conti | loop 


| en thou 


proc 


t. the 
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9 Open loop frequency 


column and reboiler 


Figure response 


ther process variables may be 


ciable. Fo 


tppere 
r example, the temperature 
relationship of a product 
uch that a 


result’ in 


may be mall temperature 


change vill i comparatively 
lar ‘ pere ite change 


Fortunately it is not too important 


if frequeney data cannot be 
obtained at the 
vhere the above eflect 
hown that the 
which 


peetrum ean hve 


Tt Sporst 


lower frequen it's 


may occur. It 


can be mayor time con 


tants ippear on the low fre 
Uency determined 


vithin practical weuracies from step 


re protise eurves This will be explained 
in more detail in the discussion of test 
results to show the importance of ob 
data 


whi h may 


taining step 
Another 
vith frequeney response tests is drift 
In this case the could be 
iflected by changes in composition of 
feed heat 


Hlow rate ote 


re “prorse 


factor intertere 


te mperature 


medium. temperature ot 


making ! 


complete frequeney response test cov 


Phe time required lor 


erine the desired ranve wa IpPproxi 


mately four hours By close observa 


ind following the procedure just 
outlined, litth 
drift’ or 
sources. Oln the 


tion 
trouble was « Ypere need 

from ex 
other 


interte red 


from interference 
hand 


with 


traneous 
the tests in no way 
normal operations of the plant 

As will be explained later 
of the data indicated that it might be 


sensing ele 


analysis 


desirable to relocate the 


ment of the controller to 


temp rature 
in the 


optimum 


In order 
tests 


1 lower tray column 


to find the location 


were made to determine the relative 


changes oft equally 
spaced trays from the reboiler to the 


14th tray in 


te mperature at 


response to step changes 


10. Open loop frequency response of 
control system before and after 
changes 


Figure 
temperature 


flow rate of the heat medium 


The se open loop tests provided i dy 


im the 


namic temperature profile which 


useful 


~t indpoint than the conventional static 


proved more from a control 


protile 


Curves 


Test Results from analysis of 
the test data the 


parameters 


values of 
deter 
Table 1. It 
briefly 


characteristics of 


numeric al 
tw <Vstem’s were 


mined, These 


interest to consider 


are listed in 
may be of 
certain significant 
the step and frequency response dia 


vhich 


char icteristics of the processes 


‘rams determine the response 

An open loop step response eurve 
f the temperature 
n Figure 5. It will be noted that for 


there is no 


process shown 


1 short time response to 


the input change This represents the 
dead time As time 
perature rises to its final value. form 
The first knee 
of the curve. where the slope changes 
fast with time to the 
hort time constants (high frequency } 
The second knee of 
the slop changes at a slower rate 
to the 
(low frequency } It is 


advances the tem 


ing an S shaped curve 


relatively is due 


the curve, where 

with 
time, is due large time constant 
interesting to 
note that the value of the major time 
constant T, (2.26 minutes) is the same 
is that determined from the frequency 
data. From the 


proportional 


res Porse 
data, the 
divided hy 
both the flow process and the tempera 
(See Table | 


The fre quency response data appear 


ate iu response 
gain (output 
input) was determined for 


ture process 


in the form of input and output re 
Note that 
is the frequency increases, the ampli 
tude of the hefore it 


ords as shown in Figure 7 


output may rise 


TABLE 1. System Parameters 


Prop 
Band 


Time 


Reset Rate Constants 


PETROLEUM 


decreases. Figure 6 illustrates the 
method for determining the amplitude 
ratio and the phase shift for 
frequency from the input and output 
curves 


each 


records. From these data two 


are plotted: frequency vs. amplitude 
phase shift 


ratio and frequency vs. 


These are sometimes referred to as 
Bode 

The results of the frequency re 
tests of the flow 


Figure & From the charac 


diagrams. 
sponse process are 
shown in 
teristics of the amplituds 
and the 
appears 


ratho curve 
associated phase shift, there 
to be 
of O.A5 minute 
0.45 
due to the damped mercury manome 
The lags ot 
control 


a single time constant 
The time 


determined to be 


constant of 
minute Was 
ter of the flow transmitter 
the transmission lines and the 
valve are insignificant in 
to that of the manometer and are not 


comparison 


apparent at the test frequencies The 


adjustments of the controller fun 


tions were 0.55 repeat per minute 
reset rate and 50 percent proportional 
band. (Gain of 2.0.) 

Comparison of the 
of the 
and the 


minutes } 


time constants 


(O.45 minute), 


process (2.26 


flow process 
temperature 
shows that the flow process 
responds much faster. However, since 
the flow control system is the slave of 
the temperature controller, its re 
sponse time should be negligible com 
pared to that of the temperature pros 
ess. The 


re placed, the re fore. with a diaphragm 
type differential pressure transmitter 


mercury manometer Was 


As a further improvement, a high ca- 


pacity typ. valve was in 


stalled on the diaphragm control valve 


positioner 


Since the lags of the transmission lines 
were insignificant there was no justif- 
cation for local mounting of the 
controller 


The frequency response curves of the 


temperature process are shown in Fig- 


ure 9. The process has a gain of 1.0 
and is composed oft two time constants, 
OO dead 


time con 


and minutes, and a 
time lag of O.4 minute. The 


stants appear to be (1) the time con 


2 20 


stant of the reboiler and column up to 
the thermowell and (2) the time con 
stant of the thermowell and resistance 
bulb. The dead time is believed to be 
the transportation lag of the flow of 
from the reboiler up to the 


vapors 
The thermowell and re 


control tray 


sistance thermometer time constant 
chec ked closely 
of similar equipment 


of the 


0.14 repeat per minute reset rate and 


laboratory tests 
The adjustme nts 


were 


with 


temperature § ¢ ontroller 


20 percent proportional band. 


had that 
temperature adjust- 


Experience shown with 


these controller 
ments the system was stable under nor- 
conditions However. 


mal operating 
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with magnitude the 
system tended to be unstable. Specih- 
cally it that at 
heat continuous 


eve ling oct urred 


Lipese ts ofl large 
noticed reduced 
flow rates 
One factor contrib 


was 


medium 


uting to this characteristic was mathe- 


matically determined and will be ex 
plained later 

It will be recalled that the primary 
increase the 


objectives were (1) to 


ot the svstem to set 
point changes and (2) to improve the 
«tability The 


increased by 


speed ol re sponse 


response speed can he 


reducing the time con 
stants and the improvement of stabil 
itv without decreasing speed of re 
in reducing the 


sponse lies essentially 


phase lag. In this case the large time 


constant and the dead time which is a 
major cause of phase shift were within 
the process 

It Was 
constant 


duced hy 


serising element on a 


that both the 
time could be re 


thought 
and dead 


relocating the 


time 


temperature 
tray nearer the 
reboiler outlet 


sibilitw. the 


lo investigate this pos 
dynamic temperature pro 
file tests referred to previously were 
to find the 
characteristics of the 
the bottom 
Phese 


SOIT 


made temperature response 
Various trays in 
section of the column 
tests 
data. The 

temperature change at the 
outlet and on the 
the 12th to the 
order ot 
to the 


change of 


step produced 


Pes POorse 
interesting amount of 

reboilet 
first trav. and from 
l4th travs was of the 
magnitude From. the 
there 
temperature in an 
From. the oth 
to the 12th tray verv little temperature 
could be detected 


{ onside red 


“iin 


> 

2nd tray th tray was an 
initial 
tray 


inverse dire ction 


change From thes 
data it 
to relocate the 


Was advisable not 


pont of 
that time. 


temperature 
measurement at 

It was considered possible and prac 
tical to 
the temperature 
could bee 


a pneumati 


constant of 
This 


iccomplished by the use of 


reduce the time 


sensing element 
temperature transmitter 
with derivative response. The deriva 
tive time constant would in effect com 
time 


pensate for the thermowell 


constant. Laboratory investigation in 
dicated that the 0.86 minute time con 
stant could be reduced to 0.1 
This means that the 


ing element 


minute 
temperature sens 
could then follow tem 
perature changes at a much faster rate 
Asa consequence the process becomes 
easier to control 

After the desirable alterations to the 
process control equipment were deter 
mined the controller adjustments were 
investigated. It that 


the proportional hand could be de 


next was found 
creased from 20 percent (gain of 5) 
to 10 


reset rate 


percent (gain of 10) 


increased from 0.14 repeat 


per minute to 0.5 repeat per minute 


PETROLEUM 


and the 


Figure 11. Changes 
of gain in tempera 
ture control loop due 
to square root flow 
characteristic 


Figure LO shows open loop frequency 
response CUrVes of the comple te tem 
perature control system (1) is 
the response of the system before mak 


Curve 


ing anv alterations. Curve (3) shows 
the improvement that can be made by 
reducing the time constant of the tem 
perature measuring element, with the 
unchanged 


with the 


controller ad justments 


) 


Curve (2) is the response 


controller's proportional band set at 


10 percent and the reset rate at 0.5 


will be noted 
that the gain 


(or gain of 1) 


repeats per minute. It 


» 
in curves (2) 


and (3) 
remains above the 0 db 
that the 180 


higher 


level and phase shift 


point frequency 


than in the curve re presenting the un 


appears at a 


improved system This produces an in 
crease in frequency hand width which 
represents an increase in speed of re 
sponse of the control system. Transient 
recovery curves following ste p upsets 
will than 


that obtained with the original system 


now show faster recovery 


The conventional type of rate action 
little value in this appli 


cation due to the amount of dead time 
without 


would be ot 


Dead time increases phase lag 


eausing a decrease im vain To com 


pensate for this a 
phase advance but low gain is 


rate unit viving a 
large 
units anon 


required In most rate 


crease in gain is inherent with phase 
idvance 

It should be 
curves in Figure 10 represent the tem 
heat 
normal 


emphasize d that the 


perature control system when the 


medium flow rate was at its 
which was about 6.5 on the flow 
It can be seen in Figure 11 that 
heat medium 


of the 


neyre ased 


value 
chart 
if for any reason the 
reduced the 


system is 


flow Is cain tem 


perature control 
This is due to the 
ship between air pressure input to the 


rR¢ 


sulting flow changes 


square root relation 


set point mechanism and the re 


been shown 


Conclusions —|t has 
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that step response and frequency re 
without seri 
plants At 


comparatively 


sponse te sts can be made 


ously disturbing operating 


present the tests are 


time consuming and involve consid 


erable effort and ¢ X pense However. it 
is only by gaining practical experi 
that 


equipment can be developed 


ence improved techniques and 

The tests provide data which allow 
practical application of frequency re 
methods for solving 


control problems. Perhaps even of 
more importance, however, is that the 
better 


hve hav ior of 


information provides a under 


standing of the control 
loops when operating @s an integral 
part of an over-all complex system 
The benefits lie 


the: deve lopme nt of process equipme nt 


therefore not only in 
with improved response characteristics 
but in the desigon of better control sys 


tem crreuitry 
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Aerial view of Dow's new research center, Freeport, Texas 
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One of the many laboratories in the center is this electro-chemical laboratory 


New Research Center 


Dow opens $2,600,000 research laboratory at 


Freeport, Texas. 


facilitve of The Dow 
ompany ire to be ex 
panded this month with the 
of the W. R. Veazey Re 
it Plant Bin Freeport, Texas 

ht-building, $2 
broken last 
1 magnesium spade wielded by 
Dow 


RESEARCH 
(Chemical ¢ 


earch Center 


(;round for the ei 


(Mtn proyect is year 
with 


Dr. Veazey " 


others 


director for "y 


years. who was formerly a chairman 


of the 


ind one of the 


executive research 


pioneers of the Dow 
magnesium process 
One of the new 


pied ley the 


buildings is 
ollices two 
portion of the Oh 


eccu 
library and 
ntain i 
. : | } | 
ani thoratory Iwo are occupies 


by the ( hemical I neimeering depart 


committee 


two by the Central Laboratory 
and the Electrochemical 
department: and the eighth by shops 
and the stockroom. 

The 


by the Organi 


ment: 
Engineering 


Center will be used 
and Technical Re 
search group of the Texas Division 
The director of the Organic Labora 
B. Barnes of Freeport 


Research 


tory is F 
Director of Technical Research is 
M. Shipley of Lake Jackson, Texas. 
The Organic 
mainly in petrochemical products and 
synthetic 


group does researe h 


processes plast ies, and 


resins. The Technical Research group 


does research In new products and 


processes, construction materials. 


Instrument development electrochem 


istry. corrosion control. and agricul 


work and glass blowing. 


ture Research also does 
analytical 
The Technical Reearch group com 
prises the Central Laboratory. directed 
by Dr. E.R. Wright of Freeport; the 
Chemical Engineering department, di 
rected by W. P. Schambra of Free 
port: the Eleetrochemical Engineer 
ing department, directed by Oliver 
Osborn of Lake Jackson: and the 
Agricultural Research department. of 
which Dr R. H Colby ol Lake Jack 
son is director 
Not all of the 
search personnel will be housed = in 
labo 
has pilot plants and other 
Plant A and B 


A relatively small part of this group 


Texas division re 


the research center The organi 
ratory 
laboratory groups at 
is to be stationed in the research 
center 


The Technical Research group also 
developmental opera 
Plants A 
(Agricul 


has extensive 
locations in 


Jac kson 


tions at other 
and B and Lake 


tural Research) 
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Effect of pressure and composition on equilibrium-ratios of 
methane and pentane at 160 F 


Figure | 
Figure 2. Effect of component identity on equilibrium-ratios 


A direct method for predicting . . . 





Vapor-Liquid Equilibrium Ratios 


» Part I. The general method applied to binary systems 
Part Il. Ternary and multicomponent systems 


® A direct solution, no trial-and-error © Applicable to paraffins and olefins 
® Pressures up to 10,000 with high accuracy 


J. M. Lenoir and G. A. White, C. F. Braun & Co., Alhambra. Calif 


MANY OPERATIONS in the petro- Convergence-pressure is a meas ponents by effective boiling-points 


leum, natural gasoline and the petro 
chemical industry depend upon relia 
ble predictions of equilibrium-ratios 
for suitable design and successful per 
formance fractionation. absorption, 
vacuum-flashing, crude-separation, and 
This article describes a method 
of computing directly equilibrium 


paraffin and olefin hydro 


so. oon 


ratios of 


carbons without the need for a cum 


hersome trial-and-error solution. The 


direct solution is accomplished by 
reducing the number of independent 
variables that must be estimated in the 
computation of K yx mole frae- 
tion in vapor/mole fraction in liquid 
The have found that three 


things completely define equilibrium 


authors 


ratios tor components in all mixtures 
of aliphatic hydrocarbons. 
(1) The 


operating-temperature 


equilibrium-ratio at the 
and at some 
low pressure, helow LOO psia 


(2) The operating-pressure 


And 


(3) the convergence-pressure 


her, 1953—-PerTro_eum RI 


ure of vapor and liquid compositions 
of binary mixtures at equilibrium 
[wo things determine the convergence 
pressure of binary mixtures tempera 
ture and the identity of the two com 
pounds. This present prediction-method 
uses hypothetical binaries to compute 
convergence-pressures of ternary and 
multicomponent mixtures. This is done 


by identifving the hypothetical com 


wernt 
ETHANE AND BUTANE 
METHANE OND BUTANE 
se ry as, @uTaNe 





Figure 3. Equilibrium-ratios of n-butane at 
100 F. in mixtures with ethane, methane, and 
natural gas in absorption oil 


Normal boiling-points of the individ 
ual compounds are used to compute 
the effective boiling-points of — the 
lighter and heavier components 
briefly. the method consists of first 
obtaining equilibrium-ratios for each 
and at. the 
mixtures 


component at 10) psia 
operating-temperature, For 
of more than two compounds the ef 
computed 


fective boiling-points are 
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Figure 4. Equilibrium-ratios of n-pentane at 


in mixtures with methane and propane 


160 F 


12] 





Figure 5. Equilibrium-ratios of heptane at 310 F 


m mixture with ethane, butane, and ethylenc 


lor the re presentative 


used to 


components 
et the convergence 
Knowing the 
ancl the 


mixture 


(charts are 
pressure of the mixture 
equilibrium-ratios at LO) psia 
convergence-pressure of the 
equilibriun ratios at the operating 


bere ure ive found or roneralized 


'\ tila 


Several earlier methods, 
on the Lew 
ble for 
atisfactorily for 
ihout LOO) psia methods 
ire those developed by Lewis Kirk 
lericte Maxwell In 
each of the four methods, the assump 
that 
important. But experimental data show 


«-Randall rule ire 
predic ling equilibrium ratios 
pressures helow 
hour such 


Brown and 


tion is made composition ts not 
that this assumption does not hold for 
high pressures 

Smith and Watson 
have deve lope d methods that consider 


methods predict equilibrium ratios up 


and he me dic I 


composition as a variable two 
to pressures of LO.000 psia with good 


both 


necessary to estimate liquid ind Vapor 


curacy But in methods, it is 


compositions Then the estimated com 
positions are used to predict equilib 
Phis trial-and-error 
until the 


rium-compositions 
olution must be 
estimated 


the compute de quilibrium composition 


rey ated 


Composition ts the 


method like the 
and Watson." 


that equilibruim 


The 
methods of 


Benedict 


present 
Smith 


conside tT 


and 


Effect of pressure on equilibrium 
ratio from base K 50 


Figure 8 


Denensdienedinedandedde 


Figure 6. Effect of pressure on equilibrium-ratio 
from base K 5 


ratios are functions of four independ 


ent variables component identity. 
temperature and 
This is illustrated in 


Composition has little effect on equi 


pressure, compost 


lion Figure | 
librium-ratios at low pressures, but a 


large effect at high pressures 


Hanson 


that the equilibrium-ratios for paraf 


and Brown have shown 
fins at high pressures, depend on the 
and the 


mixture 


te rh pee rature convergence- 


pressure of the Convergence 


pressure is thus a useful variable 


since many mixtures may have the 


“ime convergence pre ssure In | ivure 
|. a single isothermal curve represents 
equilibrium ratios for one component. 
pentane for example, in all mixtures 
that 


have the same convergence 


Families of isothermal curves may 


be drawn to represent equilibrium 
ratios for compounds in all mixtures 
that have the 


sure The relationship between compo 


same convergence pres 


nent curves in an isothermal family is 
independent of temperature for a con 
This can 


stant convergence pressure 


he shown by plotting experimental 


equilibrium-ratios at 10 against 


those at ot) psia for 


psia 
a wide range of 


as in Figure 2 


temperatures 


The data 


compounds nm SIX separate 


n Figure 2 represent six 


mixtures 


Figure 9 Effect of pressure on equilibrium 
ratio from base K 100 


ert 
| 
“+ 
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bee 
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Effect of pressure on equilibrium 
ratio from base K 10 


Figure 7 


all having the same convergence pres 
sure. Mixture temperatures range from 
100 to 300 f The plot shows that the 
equilibrium ratios can be re pres nted 
by a single curve. This means that. for 
a given convergence equilib 
at the 


pista can he 


pressure 
rium-ratios 
and 10 
equilibrium-ratios at 


system-temperature 
used to predict 
GOO psia. The 
Was dic 
availability of reliable 


But equilibrium 


use of GOO psia in bigure 
tated by the 
data at this pressure 
ratios at any pressure can be predicted 
from the value of the ratio at LO psia 
and a knowledge of the 


pressure of the system 


convervence 


The authors used experimental data 


from the literature to construct fami 
curves for hydrocarbon 
different 


I igure. ) | 


lies of mix 


tures having convergence 


pressures and 5 ar 
typical plots of experimental data for 
butane. pentane. and heptane. The 
curves representing experimental data 
establish 


curves of equilibrium-ratio at 10 psia 


were then cross-plotted to 


against equilibrium ratio at pressures 


up to 10.000) psia for constant con 


And then 


were used to establish 


vergence-pressure the curves 


as in Figure 2 
families of curves of equilibrium-ratio 
at 10 psia against pressure with con 


vergence-pressure as the parameter 


10. Effect of pressure on equilibrium 
ratio from base K 300 


Figure 
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Nomenclature 


y/nx 
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Figures 6, 7. 8 9. and 10 illustrate 


the types of curves that are used to 


EQUILIBRIUM-RATIO — K 


— 


predict equilibrium ratios up to LO.000 
persia for any component whose equi 
librium-ratio at 10 psia ts hetween 5 


and 300. Additional curves, not shown 


++ ++ +4 + 


here are used to completely define 
equilibrium ratios over the entire op 
erating range. With a complete set of 


eurves linear interpolation may he 


used when equilibrium-ratios at 10 


j ll 
psia lie between consecutive charts 100 


Sample calculation: Calculate the TEMPERATURE, F 
equilibrium-ratios of methane and Figure 11. Equilibrium-ratios of n-paraftins and ethylene at 10 psia 
n-butane in a mixture at LOO F. and 
1000 psia. The mixture, at 100 F, has 2 
a convergence pressure equal to 1912 


psia 


First use Figure 11 to get the equi 
librium-ratio at the operating-tempera 
ture and 10 psia. For methane, K 
200. and for n-butane. K 9.0 
Then use Figure 6 to get K 0.18 
for n-butane. Using linear interpola 
tion between Figures 9 and 10. get 
iN 2.7 for methane. Experimental 
values have been determined” as K 
2.78 for methane. and K O.VW74 for 
n-butane 
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knd of Part 1. Part Ul uill appear 
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One of the largest in the Rocky Mountain Region . 





Bay Refinery at Denver 


BAY PETROLEUM 


completed a multi-million-dollar ex 


Cor poration 


pansion ind mode rnization program al 
its refinery in Denver recently when 
UOP Fluid catalytic cracking 
With installation 


cracker and 


its new 


unit went on stream 


al the cat extensive re 


vamping of some existing facilities 


Thee OCT ol 


Mount iin re 


relinery ts 


Rocky 


Denver 
im the 


Bay's 
the largest 
rian 

The me eat cracker | 
1928 barrels per stream day of gas oil 
fresh feed at 76 
with a coke 


cle sore d for 


percent conversion 


of 3770 


It is produ ing vaso 


burning « pacity 


round “rr hour 
| | 
rating theove 


tetraethy! 


im octane 
vddition ol 


linve which has 
91 without the 
lead 
Universal Oi} Products Company 
engineered and licensed the 
new cat cracker 
COP engineer 


engineered the 


de spore d 


also redesi med and 
revamped facilities 
vhich went on stream at the same time 


cracke! The ~~ 


unit, a vishreaker-v ae 


is the cat include a 


crude Lavprponrns 
uum unit converted from a Dubbs ther 


mal cracking unit. and gas concentra 
tion and polymerization units The 
poly unit was redesigned to produce 


115 barrels 


pound poly her 


per stream day of 10 
The new refinery operation ts based 
upon charging 11,000 barrels pet 
stream day of a blend of Wilson Creek 
Lance Creek and Wellington erude oils 
to the re vamped topping tnt 
The cat cracker 


ive orporate d 


was constructed by 


, , 
| rocon Procon ene 


neers also handled the revision of the 
poly and gas concentration facilities 


topped crude Is being processed ina 


refinery 's present operation 
visbreaker-vacuum flashing operation 
in the revamped Dubbs thermal 
crue ker 


‘ har ue 


being used as a 


cat crac ker 


(sas oil is 
stock to the 


the gas and gasoline 


and 
from visbreaking 
is stabilized in the revamped vas re 
Visbreaker bottoms are 
oil to meet No 


covery system 
blended with cat evel 
© fuel oil specihcations The gas re 


covery system utilizes as much exist 


ais possible The poly 
and ( 


revamped poly 


ing equipment 
merization of the ¢ , olefins is 
effected in the 


which consists nearly entirely of equip 


plant 
original unit 


ment from the 


124 


charged 


BI 
renae 


through heat exchangers to a pre-flash 


{ rude oils are 
where light straight run 
taken off Bottoms 
from the pre-flash column are pumped 
through a heater to the No. | 
There, a naphtha cut is taken 
off overhead and mixed with the light 


vaso 


‘ olumn 
line i> overhead 
crude 
‘ olumn 
ke rosine is remove d 


straight-run and 


is a sidecut 

from the No. | 
umn are charged through a 
heater to the No. 2 
w he re diesel oil and vis oil are 


off as 


Bottoms crude col 
see ond 
( olumn 


taken 


from 


Reduced crude 
the bottom of the No. 2 crude column 
is charged through the vishreaker 


heater into the flash chamber 


sick cuts 


Vapors from this vessel are sent to 
i fractionating column. where the vis 
breaker gas and taken 
and sent to the cat cracker 
Visbreaker gas 
bottom of the 
column is heat exchanged 


vasoline are 
ove rhead 
ras concentration unit 
oil emanating from the 
fractionating 
igainst crude. cooled and sent to stor 
we 

flash 


sent to a vacuum column. 


Bottoms from the visbreaker 
chamber are 
where vacuum gas oil is separated 
from the visbreaker pitch in a flashing 
Vacuum gas oil is condensed 


with the 


operation 


ind sent to storage together 


visbreaker gas oil 

Visbreaker pitch from the bottom of 
column Is blended 
evele oil from the cat cracker 


make the Ne. 6 fuel oil 


Vac uum vas oil 


the vacuum with 


unit to 


visbreaker gas oil 


and atmospheric gas oil produced in 


the crude unit combine to comprise 


the charge stock to the new cat cracker 

The high conversion cat cracker is 
of the latest UOP design. Gases and 
gasoline produced in this new unit are 
sent to the 
where all the gasoline portions from 


vas concentration plant. 


the gases are recovered as well as pro 
pane propyl ne and butane-butylenes 
for the poly plant charge. All light 
rases are rejected and are vented to 


fuel 


refinery 
Propane and propylene recovery is 
very high, running 861, percent, while 
butane and butvlene recovery is essen 
tially 100) percent 
Gases are compressed to a high pres 
an absorber. Liquid 


sure and sent to 


PETROLEUM 


emanating from interstage and high 
receivers goes to a stripper, 
H.S and lighter 
Liquid from the 


pressure 
where ethane. mate- 
rials are removed 


low pressure receiver is used as lean 
oil over the primary absorber. Rich oil 
and from 


from the absorber 


the stripper are 
the high 


sor ption 


Vapors 
recirculated through 


pressure receivet for reab 


The recovered liquid is debutanized 
Overhead fractions of ©, and Cy, are 
sent to the poly plant. Bottoms go to 


cat cracked vasoline storage Recovery 
of C, and C, 
( materials is inde pe ndently con 


trolled 


A caustic 
was provided to remove 


and rejection of C, and 


and water wash = system 
materials 
which might poison the poly catalyst 
taken from other 

that idle. 


were placed on the charge exchange 


Finned tube sections. 


units in the refinery were 


charge heater and effluent cooler, and 
provision was made for using the cata 
lyst effluent as 
liquid recycle because the 


chamber part of the 
existing 
columns did not have 
handle the re 
quired amount of the propane and bu 


fluid. For the 


fractionating 
sufficient capacity to 
recvele samme rea 
the de 
moved from its position following the 


tane 
son, ethanizer Was 
catalyst tower to the depropanizer 
overhead 

After and 
fresh feed is pumped through the efflu 
into 


caustic water wash. the 
ent exchanger and charge heater 
Effluent 


exe hanger. 


the catalyst chamber 
through the charge 
it splits. O)ine portion goes directly to 


passes 


where 


the depropanizer and part goes through 
into the effluent 
where it splits again. Part of the ma 
terial is sent to the depropanizer and 


the cooler receiver. 


part is picked up by a pump and used 
as reevele fluid 

As much propane recycle is used as 
is permitted by the capacity of the 
The 


depropanizer overhead is charged to 


depropanizet remainder of the 
the de-ethanizer. where it is split mito 
vas which is vented to the refinery fuel 
svstem and LPG for sale 
Depropanized bottoms enter the poly 
stripper, where excess butane is re 
moved overhead and 10-pound poly 
mer is produced as a bottoms product 
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Is Packed Height 
A Variable in Flooding? 


Yes, say these investigators, and here for the 


first time, are the data to prove it. The study of the effect 


of packed height on flooding has been neglected in the past. 


William Meese Newton, T. Brooks Metcalfe* and J. W. Mason 


T | 


raia Institute + nnoloay 


PACKED HEIGHT 
flooding of 
which has been completely neglected 
It is true 
significant a 


is one variable 
atlecting packed towers 
that it is not as obvious o1 
variable as density and 
other 
have been investigated, some found to 


viscosity. Numerous variables 
be of no consequence, and others used 
successfully to correlate flooding data 
Except indirectly, no attention has 
been paid to height of the packed se« 
tron 

In a packed column there is for 
every rate of liquid flow a certain gas 
which causes the column to 
This is called the 
flooding Under these condi 
tions the liquid is forced 
through the bed making 
rent contact impossible and the pump 


velocity 
fill with liquid 
velocity 
upward 


ing requirements for the gas become 
excessive 
Since the transter 


efficiency for 


maximum mass 
a given tower is achieved 
relatively range of flow 


in a narrow 


rates of gas and liquid. the towe1 
should be designed so that the antici 
pated throughput will give velocities 
in this range. This optimum range ex 
slightly 


flooding up to flooding velocities. For 


tends from velocities below 
this reason large allowances for safety 
from flooding are undesirable and the 
column should be designed as close to 
optimum conditions as possible. 
Many 
tlooding 
of different packings. 
tem has been air lowing against water 
but some work has 
other fluids, Most of the common sizes 


of each of the types of packing are 


investigators have reported 
velocities on a wide variels 
The usual sys 


heen done on 


M M 


UM REFINE 


published 


towers have 


represented in available 
data 


been 


and many sizes of 


used. Diameters from two to 
eight inches and larger are reported 
and packed heights from two to five 
feet. 


ally restricted himself 


However each investigator usu 
to one column 
and one packed height. It is now evi 
dent that the packed heights of some 
of the from 
taken unfortunately of 


rent height to vlve data ot 


towers which data was 


were insuffi 
general 
applicability 

AN hite 


several 


has presented data obtained 
research 
North 


which includes flooding ve 


from undergraduate 


projects al the University of 
Carolina 
locities for air against water through 
several sizes of Raschig rings in three 
and six inch diameter columns packed 
five feet high 
used in correlations by Sarchet Elgin 
and Weiss Sherwood. Ship 
ley and Holloway.' 
Sherwood. Shipley 


prac ke d a 


These data have been 


and by 


Holloway 


column 


and 


two-inch diameter 





TABLE OF NOMECLATURE 


CONCLUSIONS 


(1) The effect on flooding of 
packed height is appreciable at 
low liquid rates, decreases with 
increasing liquid rate and is 
negligible at liquid rates above 
2'2 pounds per second foot. 

(2) There is a minimum height 
of any packing below which 
flooding velocity is a function 
of packed height. 

(3) In general this minimum 
height is not more than five feet 

(4) For Raschig rings the mini 
mum is lower than any practi 
cable height and the effect can 
be considered negligible. 

(5) In selecting a generalized 
correlation, it would be wise to 
avoid those which are based on 
data from columns having the 
possibility of height effect with 
out making correction for such 
effect 





to a height of four feet with half-ineh 


carbon Rasechig rings. Based on data 
for several systems of different fluids 
viscosity and 


in which the density. 


surface tension were varied. a corre 
> 

Ras hie 
with the 
investigators for a wide 
different 


lation was devised for rings 


which avreed satisfactorily 
data of other 


variety of and 


This 
tion has been used widely for all ty pes 
of packings and the full 
lower 

Klein and Weiss found 
agreement between the Sherwood curve 
and their data for flooding of a three 
packed 1.67 
Raschig 


porcelain 


tower s17@s 


systems and prac kings. 


range ol 
SIZ@S 


reasonable 


inch diameter column 
feet high 
rings. Berl 


balls. They 


and observed that. 


successively with 


and 
water-air system 
when the gas rate 
was slowly increased with a constant 
liquid rate, a certain gas velocity was 
reached at which the column began to 
slowly fill) with liquid. This they 
called the flood point In most cases 
filling appeared to them to commence 
in the lower section of the tower 

Sarchet 


an eight-inch column packed two feet 


made his measurements in 


high with two sizes of Raschig rines 


and also with a special ribbed rin: 


packing 


Schoenborn and Dougherty used 


the same equipment in which Sarchet 
had made his measurements and also 
used two feet of packed height The 
selected for 


systems consideration 


were so chosen as to give a wide vari 


ation im viscosity The resulting em 
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and l-inch Raschig rings. 1, 3, and 








l-inch spheres and a variety of other 
Distributor types of packing. At a liquid rate of 

Heod 0.14 pounds per second foot. they 
found about four feet of descent overt 
most packings to be required for at 
tainment of reasonably even distribu 
tion of the liquid over the cross sec 
tion of the column. They showed that 
Gloss in the cases of the Raschig rings less 
Walled height (about two feet) was required 
Column This was shown to be true even for a 





, distributor head with nineteen points 
the top oft the 


ag of distribution over 
Gos packing 
Thermometer 
X Equipment 
Phe present investigation was con 


Gos ducted in the equipment discussed by 


| 
Gos Rote a Newton. Mason. Metcalfe and Sum 
Measuring Regulating mers” (see Figure 1). Columns ol 


Liquid Grid Orifice ; Valve two. four and eight-inch diametet 
Rote ounune Support Monometer glass tubine were used. The packing 
Regulating Preseure was supported on half-inch mesh 
Valve Moanometer 











screen. In no ease did flooding origi 
Gos nate at or near this packing support 
Rate 
Regulating 
Vaive 


In the cases of the small size pac kings 
a laver of half-inch packing was laid 
down first to prevent passage of the 
Gos smaller size pieces through the half 


Pressure inch mesh. In all cases the packing 
Manometer ; ‘ = 








was dropped piece by piece into the 


Liquid column full of water and allowed to 
Liquid ) Reservoir settle into plac e 1 his method vave the 
Pump greatest assurance of completely, ran 


Figure 1. Schematic diagram of packed height 10 
equipment 



































pirical correlation fits the data of 
these investigators qquite closely 

The eight-inch tower used by Bain 
and Hougen® was packed to a height 
of four feet with several sizes of Berl 
saddles and Raschig rings and also 
with wire helices. The elimination of 
end effects” was attempted by tak 0.1 


ing the pressure measurements at 


_ 
points six inches above the packing S 


support and six inches below the top 
of the packing These effects were J 
found to be negligible in their column Q Qa 
Pe — ee " re — Ww) oO 
‘ i t siete ‘Ss a) " ! are i 
each case at the packing support while > u 
flooding of their Raschig ring packed 
columns always began on the top of 
the packed section Correlation of 
their data by the method of Sherwood 
et al. gave curves of the same general 
shape but that for Berl saddles showed 
higher flooding velocities while that 
for Rase hig rings showed lower ve low l 
ties than those which were predicted 
by the Sherwood curve 
Baker, Chilton and Vernon’ studied 
the distribution of water in packed 











columns as a function of the distance 


down the column from the top of the 3 Po $ 
packing. They packed » 6. 12 and 24 G A. 


inch diameter « olumns successively Figure 2. One-halt-inch Raschig rings in four-inch diameter column 
with la and l-inech Berl saddles. ! Numbers refer to packed height in feet 
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dom orientation of the pieces in_ the 


bed. The pressure drop across the 
packed section during flow was meas 
ured by a water filled manometer con 
nected to the bottom of the column 
In all cases flooding velocities were 
measured with water against air. The 
water was pumped from a sump up to 
the distributor at the top of the column 
through one of a bank of three ro 
tameters of appropriate sizes to meas 
ure the wide range of flows required. 
Air from a compressor operating on 
a 90-120 psig cycle was regulated 
to 75 psig and passed through a 
eyelone separator and a fibre glass 
filter. Three sizes of orifices, installed 
iwecording to the specifications of the 
ASME “Special Committee for Fluid 
Meters.” were used to measure the 
air flows. The density of the air was 
caleulated from the upstream pressure 
ind temperature as measured by a 
mercury filled manometer and a met 


cury thermometer 


Procedure 

Phe flooding rates were obtained in 
the column by setting the flow of water 
it a constant rate and increasing the 
iir flow rate in small increments until 
Hooding of the column resulted. After 
t ach small inmecrease ne readings were 
taken until steady state was assured 
by a constant pressure drop across the 
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Figure 3. One-half-inch Berl saddles in four-inch diameter column 
(Numbers refer to packed height in feet.) 


packed section. A logarithmic plot ol 
the resulting pressure drop and gas 
rate measurements gave the flooding 
velocities as defined by White Ac 
cording to this definition the veloci 
ties represented by the point at which 
the slope of this curve becomes vreater 
than 1.8 are flooding rates 

For assurance of adequate distribu 
tion from the distributor heads check 
runs were made under all of the same 
conditions except manner of distribu 
tion. No noticeable effect: was disco, 
ered for variation of number or size 
of distribution points or of the height 
(up to three inches) of the distribu 
tor above the packing, In no case was 
the formation of spray or direct im 
pingement of a jetted stream upon 
the packing allowed. 


Results and Discussion 

Different types of packings exhibit 
different degrees of the effect of pac ked 
height on flooding rates. Data obtained 
by the authors in the Chemical Engi 
neering laboratories at Georgia Tech 
on this effect in columns packed with 
Raschig rings are represented by the 
plots in Figure 2. While small, the 
effect is consistent. These data are sub 
stantiated by an extensive program of 
work on Raschig rings done in the 
same laboratory by MeManus 

The flood point of columns packed 





he) 
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Figure 4. Five-eighths-inch glass spheres in four-inch diameter column 
Numbers refer to packed height in feet 
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Figure 5. One-half-inch interlocking saddles in four-inch diameter column 
(Numbers refer to packed height in feet.) 


with other types of packing is affected 
to a greater extent by packed height. 
This effect for 54-inch spheres, 1- 
inch Berl saddles and 14-inch “inter- 
locking” saddles (a new packing sup 
plied by U. S. Stoneware) is illus- 
trated in Figures 3, 4 and 5. In all 
eases studied of each packing size and 
type in one of three sizes of columns 
(2 inch, 4 inch and 8-inch diameter) 
there is a definite effect of height at 
low packed heights, which is greatest 
at low liquid rates and becomes neg 
liquid rates above 21, 
pounds per second foot for 
packed height. Even at the low liquid 
characteristic height 
above which no additional effect of 
added packing is evident. This is the 
negligible effect 


ligible at 
any 


rates there is a 


minimum height for 
of packed height 

In of the 
minimum height for 
more than feet, 
minimum height was between 
9 feet, 

The effect of 
flooding is attributed by 
lack of distribution of 
until it 
mum height of packing. The minimum 
heights for no height effect found in 
this work correspond to those heights 
found by Baker, et al 


columns the 
no height effect 
In general the 


none was 
seven 
5 and 


packed height on 
Metcalfe" to 
liquid 


mint 


even 


has descended over a 


to be required 


12s 


for attainment of even distribution of 
liquid. 

There is competition between liquid 
and gas for the vertical 
through the packing. Flooding occurs 
when the relative of the 
liquid and gas within the same pas- 
sageway reaches the critical value. 
When the liquid is not evenly dis- 
tributed it fills some of the passages 
completely, leaving others for the ex- 
clusive use of the gas. Just as a liquid 
flows uninterrupted from the pouring 
spout of a vented vessel so is the flow 


passages 


velocities 


in the filled un- 
disturbed while the 
to the top of the packed section 
through its own passages. Under such 
which would 
distribu- 
cause 


liquid 


passages 
“vented” 


gas 18 


conditions flow rates, 
flooding 
tion conditions, are too low 
disturbances sufficient for flooding in 
any of the liquid streams. and higher 
consequently 


cause under even 


to 


flooding velocities are 
obtained. 

If the packed section is high enough 
(greater than the minimum height for 
no height effect) even distribution will 
be attained before the liquid flows out 
of the bottom and the opportunity for 
flooding at lower liquid rates will 
thus be afforded. This will explain the 
by Elgin that flooding 
originated “in the lower section” of 
12..-foot tower. At high liquid 
rates, vertical passages much 
in demand by liquid that none are left 
entirely for flow and the 
opportunity for flooding disturbances 


noticably 


observation 


his 


are so 


vas 


free 


is not reduced at low 


heights. 
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Other Distillation Problems 


Are you interested in other distillation problems? 
Check list of PETROLEUM REFINER reprints shown below. They may be had by addressing 
Gulf Publishing Company, Box 2608, Houston 1, Texas. Specify the reprint BY NUMBER 


“Applied Distillation” by K. E. Coulter, 20 pages, Price 50 cents 

“Bubble Trays—Design and Layout” by James A. Davies, 16 pages, price $1.00 
“A New Approach to Tray Design” by Aksel C. Eld, 5 pages, price 25 cents 

54 “Fractionating Absorbers in the Petroleum Industry” by J. C. Hannah, 6 pages, 


“Distribution Curves—introduction and Some Special Cases” by W. D. Harbert, 7 
“Pressure Drop Through Bubble Caps” by J. L. Huitt and R. L. Huntington, 14 


“How Surface Tension Affects Flooding in Packed Columns” by W. Meese New 
ton, J. W. Mason and T. Brooks Metcalfe, 3 pages, price 25 cents 

100 “Fractionation Calculations Made Easier and Faster” by E. L. Pennington, F. H 
Poettmann and K. H. Hachmuth, 5 pages, price 25 cents 
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CH 3° HoCHQNOo 
(I- Nitropropane ) 


RCHO 


* 
#00 


CH3CHgCOOH 
(Propionic acid) 


CH3CHeCHoNHe 
( Propy! amine) 


+ 


NH2OH*H2SO04g 
(Hydroxylamine salt) 


CH3CHoCHNHoeCHOHR 
(Amino aicohols) 


ee 
Only with primary 
nitroporaffins 


CH3CHpCHNOpCHOHR 
( Nitro- Alcohols) 


Ho | Ni Cle 


CH3CHaCHCINOs 
('-Chloro~-|- nitropropane) 


RCOOH 


CH3CHoCHNOSCH2ZO0OR 
(Nitro esters ) 


(OH™) 


CH3CHaCCIoNOo 
{,1-Oichioro-i- nitropropane 


Figure |. Typical reactions of a nitroparaftin 
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5. Chlorination of Paraffin and Aromatic Hydrocarbons 


} 6. Nitration and Sulfonation of Paraffin and Aromatic Hydrocarbons 


7. The Reactions of the Olefins 


Lewis F. Hatch, The University of Texas 


Aust n 


WITH THE STUDY of the nitration and sulfonation 
of petroleum hydrocarbons the discussion of the various 
reactions used to place functional (reactive) groups on 
paraffin and aromatic hydrocarbons will be completed. 
The reactions previously noted (oxidation and chlori- 
nation) were characterized. among other ways. by being 
more widely utilized for the conversion of aromatic com- 
pounds than for the conversion of paraffin hydrocarbons 
The same generalization applies for nitration with only 
one company, Commercial Solvents Corporation. nitrating 
a paraffin hydrocarbon (propane). The nitration of 
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aromatic hydrocarbons. on the other hand. is one of the 
most important reactions used to place a functional group 
on the benzene ring. 


HNO, R NOn + Ho 


H.SO, — R SO + Hoo 


Nifration k H + 
Sulfonation RR H 4 


The sulfonation of benzene and its homologues is also 
a widely used reaction in the synthesis of many different 
industrial products. Sulfonation of paraffin hydrocarbons 
to produce specific compounds is not at present of com 
mercial importance, although certain petroleum fractions 
are sulfonated to yield material used as surface active 


}20 





THE FOLLOWING process variables are of im- 
portance in the nitration of aromatic hydrocar- 
bons: 

(1) Sulfuric acid concentration. 

(2) The amount of sulfuric acid per unit of hydro- 
carbon. 

(3) The amount of excess acid. 

(4) The reaction temperature and (5) the time of 


reaction. 





sulfonates are used as detergents, in 
ind both as dyes and dye 


Aromatic 
synthesis, especially of phenols 


ivents 


ntermediate . 


Nitration 

Vitration may be defined is a process for introducing 
nitro groups (— NO.) or nitrate groups (~-O-—NO,) into 
rganic compounds by the use of nitric acid or its equiva 
lent. In a more restricted sense, nitration is concerned with 
nitro groups where the nitrogen atom is attached directly 


A nitrate froup with its carbon-oxygen 


to a carbon atom 


nitrogen linkage | () NO.) is actually an ester with 


i distinctly different mode of formation and chemical 


reactions, The current article will be concerned only with 


the formation and properties of nitro compounds 


o 


Nitroparaffins were first synthesized in 1872 from an 
ilky! halide and silver nitrite 


CH,CH,Bs 


+ AgNO, — CH,CH:NO; + AgBr 
Ky ‘ thar 


Nitros ane 


The versatility of nitroparaflins in the synthesis of othe 


compounds was al once recognized, but commercial utiliza 


tion was not feasible due to their high cost. It was not 
until the discovery of high temperature vapor phase nitra 
tion of paraffins in 1934 at Purdue University that a 
relatively inexpensive source of nitroparaflins was avail 
able The situation prior to that time was summarized in 
1928 by the statement that “the nitration of paraffin fra 
tions has been studied to some extent but no results of 
either scientific or technical importance have been ob 
tained because of the mixed nature of the fractions and 
The first tank ear of 


the complexity of the reactions, 


TABLE 1 
Products from the Nitration of Paraffin Hydrocarbon Between 


400-450 C. 
PRODUCTS 


Hydrocarbon Formula 


nitroparaflins left the plant of Commercial Solvents 


Corporation in 1941 


What Are the General Rules for Nitration? 

As a result of investigations at Purdue University and 
in many other laboratories it is possible to make generali- 
zations pertaining to the vapor phase nitration reaction 
Some of the more pertinent of these generalizations are: 

(1) If pyrolytic temperatures are avoided during the 
nitration of paraffins or naphthenes. no carbon skeleton 
rearrangements occur. 

(2) When a paraffin hydrocarbon is nitrated in the 
vapor phase at high temperatures, all of the mononitro 
substitution products are obtained which would result 
from replacing any hydrogen atoms in the hydrocarbon 
or reacting with any alkyl radical from the hydrocarbon 


(CHUNG) CH.CHNOLCH 


CI} i 
ai ‘ 


CH,CHCH.N®O (H,CNO.CH 


The hydrogen atoms are substituted at rates which are in 
order primary secondary tertiary 

(5) Highly branched paraffins undergo less fission 
during nitration than do their less branched isomers 

(4) Simple paraffins or naphthenes in the vapor phase 
vield products containing not more than one nitro group 
per molecule. 

(5) Nitrogen dioxide (NO) and nitric acid yield 
identical products 

(6) Total vields of 
vreatly if exposure time and reaction temperature are 


nitro compounds do not vary 


carefully matched. 

(7) Elevated pressures increase the reaction rate and 
the difficulty of temperature control without greatly in- 
creasing the vields. 

(8) Oxidation accompanies nitration. 

(9) Catalysts accelerate oxidation rather than nitration 


Vapor phase nitration of aliphatic hydrocarbons is con 
sidered to be a free-radical process The nitrating agent is 
the NO.* radical (HNO, ~ OH NO.*). Two reaction 
mechanisms have been proposed lo explain the formation 
of nitrated fission products during vapor-phase nitration 
of paraflin hydrocarbons. One theory assumes that nitra 
tion is intimately related to oxidation of the hydrocarbon 
and results in the formation of alkoxy radicals (Ro O,*) 
decomposition of which leads to lower alkyl! radicals and 
carboxyl compounds. Subsequent reactions of the lower 
alkyl radicals with the nitrating 
sponding nitroparaflins The other proposed mechanism 
eroups occurring by 


agents vield the corre 


postulates the replacement of alkvl 
bimolecular reaction of a hydrocarbon with nitrie acid 
with the resulting formation of lower nitro compounds 


and ale ohols 


Nitration of Paraffins 

Propane is nitrated commercially at about 420 C. in a 
pvrex-glass or fused-silica lined stainless steel reactor at 
1 pressure of about 100 pst. The nitrie acid is introduced 
into the reactor from several nozzles to give a hydrocarbon 
nitric acid ratio of 25 to | at anv one stage with an over 
all ratio of approximately 5 to 1. The vield on propane is 
probably in the order of 25 to 30 percent. The principal 
by-products are aldehydes and ketones with some acids. 
tleohols. carbon dioxide. olefins and water 

Dinitroparaffins are not formed durine this tvpe of 
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nitration. They can be produced, however, either by nitrat 
ing a mononitroparaflin or adding nitrogen tetroxide 


to an olefin 
i] (HCH 


Liquid phase nitration of paraffin hydrocarbons results 
in appreciable oxidation and the formation of polynitro 


TABLE 2 


Products from the Nitration of Aromatic Hydrocarbons Between 
15-40 C. 


PRODUCTS 


Hydrocarbon Formula Percent 


compounds. By this method of nitration, isobutane can be 
nitrated at 150 C. to give a 99 percent yield of 2-methyl-2 
nitropropane 

cH 


HNO, — CH,CNO.CH Hw) 


Liquid phase nitration of paraffin hydrocarbons is not 
used commer ially. 

The nitroparaflins are used both as medium boilin; 
solvents (nitromethane b.p. 1OL C.) and for the synthesis 
of other compounds. Figure | gives some of the more 


important reactions of the nitroparaflins 


Nitration of Aromatics 
The nitration of aromatic hydrocarbons differs from 
that of paraffin hydrocarbons in the simplicity of the 
reaction and the extent to which the reaction is carried out 
by industry. For example, benzene is nitrated at 50. to 
99 €. to give a 95 to 98 percent yield of the mononitro 
product (nitrobenzene) with essentially no oxidation o1 


fission 


HNO, > 


Other outstanding features of the reaction are the low 
temperature and the use of sulfuric acid 
The role plaved by sulfuric acid in this reaction is very 
important but somewhat obscure. It was first thought that 
the sulfurie acid merely acted as a dehydrating agent to 
shift the equilibrium of the nitration reaction to the right 
by tving up the water molecules. It is now known that the 
reaction is irreversible. and it is believed that the sulfuric 
acid acts only as a strong proton donor ionizing solvent 
The following equations represent the current mechanism 
for the reaction 
MING 


H.SO) 


H 


| 


| 
| 


J 


The kinetic data on nitration in sulfuric acid indicate 
that the reaction is of the second order 

The following process variables are of importance in 
the nitration of aromatic hydrocarbons: (1) sulfurie acid 
concentration, (2) the amount of sulfuric acid per unit of 
hydrocarbon, (3) the amount of excess nitric acid, (4) the 
reaction temperature and (5) the time of reaction. The 
nitration of alkylated benzenes presents the added problem 
of the orientation of the nitro group The substitution is 
predominately in the ortho-para positions with various 
factors influencing the ratio of ortho to para The most 


prominent factor seems to be the nature of the alkyl 





NITROBENZENE was produced to the extent of 
137,995,000 pounds in 1952. About 80 percent of 
this nitrobenzene was reduced to aniline which 
in turn was used in dye manufacture. 

Nitrobenzene and other nitro compounds are 
extensively used as raw materials for the dye 
industry: it is also used to a small extent as a 


solvent. 





frroup ilready on the benzene rite This I= shown itt 


rable 


momenc mononitro alkyl benzenes These nitrations were 


which gives the percent distribution of some 


carried out under nearly comparable conditions Ap 
parently the size of the alkyl rroup offers steric hindrance 


Within the 
range of nitration temperatures, temperature does not in 
(ortho meta and 


to substitution in the ortho position usual 


fluence the distribution of tsomers 
para) 

It is much more difficult to cause dinitration to oceut 
than mononitration. It has been estimated that the second 
order rate constant for the mono nitration of toluene ts 


10 million times that for the mononitration of nitrotoluene 


The presence of a nitro group on a henzene ring de 


activates the ring toward replacement of its remainin 
hydrogen atom 

Nitrobenzene was produced to the extent of 137.995.000 
pounds in 1952. About 
was reduced to aniline 
manufacture. Nitrobenzene and other nitro compounds are 


i percent of this nitrobenzene 


which in turn was used in dye 


extensively used as raw materials for the dve industry: it 
is also used to a small extent as a solvent. Toluene is 
(TNT) and tert-butyl-methoxy 
toluene and similar compounds are nitrated to give sub 
stances used as artificial musk. This last fact is of litth 


importance to the petroleum industry but of great concert 


nitrated to trinitrotoluene 


to an Asiatic deer 


Sulfonation 

Sulfonation is the process of 
introducing the sulfonie acid 
rroup | SO.H) into an of 
ran compound Phi- type of 
rroup and reaction should not 
be confused with the 


sulfation process which in 


<imoblar 


SO) H) with its carbon 


Sulfonates are. in) general 


volves the sulfate group «( O 
oxygen-sulfur ester linkage 
more stable and useful than the organic sulfates fexcept 
the higher molecular weight sulfates used is detergents) 


Sulfonating Paraffins 

Sulfurie acid and sulfur trioxide (SO). either alon 
or in combination (oleum). are the common sulfonatine 
vents especially for aromats compounds The much 
less reactive paraffin hydrocarbons are sulfonated only 
under rigorous conditions with resulting sulfonation and 
oxidation by products Within recent years the use of 
sulfur dioxide and chlorine (or sulfuryv!l chloride 
SO.CL.) for the sulfonation of 


has had considerable research interest but this reagent 


paraflin hydrocarbons 


has not been used industrially on a large scale because of 


processing problems 


H So) 


Chlorosulfonic acid (Cl--SO.H) will react with both 
paraffin and aromatic hydrocarbons. 


R—H + ¢ SO),H + H¢ 


SOOH ek 


Alky! sulfonates may also be made by the reaction 
between an organic halide and alka’: sulfites (Strecker 


reaction} 


NaSO) 200% ( k SO)Na 


—_—__> 
This reaction is not satisfactory for most secondary and 
tertiary halides but furnishes a good method for th 
production of primary sulfonates provided, of course. the 
primary halides are available 
The only paraffin 
carbons is the production of surface active agents from 
Sulfuric acid 


important sulfonation of hydro 


petroleum fraction in the kerosine range 
does not react with paraffin hydrocarbons. so oleum is 
used; and probably at least part of the sulfonation is on 


aromatic compounds in the petroleum fraction 


Sulfonating Aromatics 

Benzene is readily sulfonated with sulfuric acid. oleum 
or free sulfur trioxide. A typical sulfonation would use 
98 percent sulfuric acid at a temperature of &S0 to LOO ¢ 
to give a 98 percent yield of benzenesulfoniec acid. Disul 
fonation requires temperatures in the range of 220 to 
200 C. Cast iron equipment is used for acid concentrations 
between 88 and 98 percent. Steel is used for oleum and 
free sulfur trioxide 

In the sulfonation of toluene all three isomers (ortho. 
meta, para) are formed, and the ratio of ortho to para 
isomers can be changed by temperature. At 35 C. the ratio 
of ortha, meta, para is 52:60:62, while at 100 C. the ratio 
is 13:8:79. The influence of temperature on isomer ratio 
is even more pronounced with naphthalene. 

Sulfonation of alkylaryl compounds has become a 
major industrial reaction, because the resulting sulfonates 
ire the most widely used type of synthetic detergent 


SO.H 


There are several reasons for their pre-eminence in the 
held. with the low cost and ready availability of the raw 
material being of primary importance. The alkyl benzenes 
ind naphthalenes are derived from kery! chlorides (chlori 
nated kerosine fractions), propylene polymer (C,.) ot 
( to f olefins by the usual alkylation methods. The 
sulfonic acid group is on the aromatic ring and probably 
in the para position 

The other large use of aromatic sulfonates is in the 
vnthesis of intermediates for dyestuffs. The sulfonic acid 
group is readily replaced by other groups such as 
hvdroxyvl (--OH). nitro. amino ¢( NH.) and halogen 
This property permits the synthesis of many compounds 
obtainable by other methods only with greater difficulty 
In dyes the sulfonic acid group both acts as an auxochrome 
rroup and increases the solubility of the dye 

Benzenesulfonic acid is used to make phenol and other 
sulfonic acids are used to make as widely different com 


pounds as saccharin and chloramin I 


And of Part 6. Part will appear in an early issue 
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How to Specify Pumps 


Melvin Mann, 


A, 


CORRECT PUMP selection is of vital 
importance to the manufacturer, cus 


\ high degree ot 


the selec- 


tomer and salesman 
cooperation ts essential to 
tion of the optimum pump for a given 
application. The purpose of this ar- 
ticle is to highlight the critical factors, 
from the manufacturers’ standpoint, 
Only with 
complete information can the manu 


in the selection of pumps 
facturer properly analy 7 the problems 
and ultimately make the best possible 
selection for a given situation 

When suggesting a pump, it is the 
desire of the manufacturer's proposal 
cle partment to offer the optimum unit, 
ce sivn-Wwise and performane e-wise. con 
sistent with the practical and economic 
into the 
optimum 


factors which enter selection. 


For example. the selection 
from the application standpoint might 
be a six-pole or eight-pole pump 
speed, but for reasons of initial price 
perhaps a four-pole pump would be 
most satisfactory. 

Here it is 
to give the proposal section an idea as 


important for the buyer 
to what is his predominant thinking 
This is also the opportunity for the 
salesman to point out the advantages 
of the optimum unit when long-range 
economic factors of operational effi- 
ciency and lowered maintenance costs 
(due to lower speeds for example) are 
ipparent If. however. first price alone 
is the 

mind of 


primary consideration in the 
the customer, this should be 
clearly set forth to the proposal sec 
tion so it will not spend unnecessary 
other 


ordinarily be 


time on the selection factors 


whic h would regarded 
is important 

On many 
ill the important 
dese ribe d This 


delay in the quotation. and what is 
directly re 


requests for quotations, 
conditions are not 
obviously results in 
more important. can he 
sponsible for future operational trou 
Prelimi 
nary information which is complete in 
ill its details is most This 
is especially true where the liquid to 


ble. due to mis-application 


necessa;ry 


]958 


be handled is other than wate 


Fluid Characteristics 
The fluid 
should be carefully 
submitted to the proposal department 
of the pump 
(a) Commercial designation and if 


following characteristics 


dete rmined and 
manufacturer: 


possible, chemical designation of the 
liquid 

(b) Concentration of liquid ex- 
pressed either in terms of its absolute 
chemical concentration or perhaps in 
some commercial scale such as Baume 
gravity 

(ec) Vapor Pressure of the liquid 
It is important that this be dete rmined 
at the outset and agreed upon for the 
When in doubt 
pressure, particular 
precautions are suggested. A corol 
lary of this is the determination of the 
NPSH in the 


(d) Pumping temperature should 


or spe ifn 


particular conditions 


about the vapor 


available system. 

be clearly stated; if it is over a range 
of temperatures, the maximum and 
minimum temperatures should be spe 
cified 

fel The 

temperature 
clearly 
accepted standard visosity scale 


(f{) PH or other chemical proper 


ties which are known or can be pre 


viscosity at the pumping 
This should be stated 
in conventional terms of some 


sumed (on the part of the customer) 
to prevail. For example, in some chem 
very 
ulti- 
mate properties of the solution an un 


ical solutions, “impurities.” a 


vague term. generally leave the 
known factor to the Proposal Section 
If the “impurities” 
minute part of the then it 
should be whether 
minute percentages will have an effect 
Further 
solids nm 


constitute only a 
solution 
determined these 


on the pumping conditions 


more. the basic nature of 


stispension should he de ~( ribed if pros 
sible 


pension have very little abrasive qual 


For instance. some solids in sus 


itv (such as tale) while others (such 


as silica compounds ) even though in 


<mall quantities would have damaging 


eflects On PUM ping and piping equip 
ment 

ig) Finally, the customer fre- 
quently knows from his own experi 
ence what materials are best suited for 
the job under consideration. His coun 
sel should be relied upon to a great 
extent 

It is not good practice to rely solely 
on the nomenclature of an individual 
industry. For example, “fuel oil No 
»” may mean a great deal to a refinery 
man in a given area. “Fuel oil No. 5” 
a different thing to 
some other oil company. If all terms 


may mean «quite 
are not properly defined, the manufac 
turer cannot always be expected to 
make the 
tion- 


Al] loo 


liminary 


best selection for the condi 


frequently from pre 


information received by the 


pump manufacturer, it could be as 
sumed that the head-capacity relation 
ship is for a fixed point only. This is 
virtually never the case in actual oper 
ation; particularly in industrial appli 
cations. Normal percentages of error 
in figuring system head losses due to 
friction, elbows, bends and variations 
in capacity, vreatly influence the oper 
which the pump 


Therefore, it is well 


ating conditions to 
will be subjected 
to gather and submit as much infor 
mation as possible regarding probable 
variations in head, and capacity. If 
desired, and given sufficient informa 
tion, the proposal section will plot the 
head This 


helps to further define the operating 


svstem curve on request 


conditions, for the protection of the 
customer and to vive the best service 
possible by the pump manufacturer 
External factors frequently restrict 
the applicable safety factors to: mini 
Therefore, it is not un 
alter 
installed and put 


mum limits 


usual to find adverse conditions 


the pump is finally 


on stream. The most frequent mani 
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CUSTOMER SPECIFICATIO 


Pump T ype 
rp d No 
Differential 
Suction 


Height of | quid on bottor 


Dis hares 
NPSH Av 
Altitude abo 


other than desigr 


et cete 


il t 
f vertical 


head 


il verti 


STEAM 
I wine 
Ink 
Bach 
Inlet 
Drvy « 


OTHER 


Hydrostatic test requ 
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of U nits req ad 
he ad 


pressure 
pre ssure it 


iitlable 


sea leve 


y pr 


ft verth 


( ouplir { 
LD pth of | 


PURBINI 


at pump 
ol pit 
pump 


Capacity 


type 


Volute we 
Impeller we 
Flushed we 








over 
the 


festations of this are: (a! motor 


load on centrifugal where 


pPUltripes 
ictual operating head is considerably 
lower than the pump was designed for 
ib) Bearing trouble on close coupled 
turbine type pumps operating at heads 
much than the 
that a continuous up-thrust load pre 
vails. On all application problems in 


lower desien head st 


volvine close couple | verti il turbine 
pumps (50 feet or less) particular at 
ven to the 


likely 


avitation 


tention should be gi operat 


that are to pre 


ing conditions 
vail in service. (c) ¢ erosion 
ind eventual destruction of pumps duc 
to operation at heads lower than spe 
and thus rreater than 


ified ‘ ipacilies 


spy ‘ ifn d 
Cdrve of 


sumptions 


the frequent erroneous as 


made is the “flooded suc 
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Figure |. Ideal specification data sheet 

assumption What is flooded 
mean that the suction 
hundred feet o1 
otherwise defined 
a meaningless 


tion 
suction? It may 
head ol 


on it. af 


has a core 


more not 
blooded suction” Is 
itself 


acquaint themselves with the facts re 


term by and it behooves all to 


suction conditions. This is 


whether the liquid is 


lating to 
equally true 
water, hydrocarbon compound or com 
plex chemical compounds with many 
high-capacity vertical turbine pumps 
and all mixed flow pumps, marked in 
creases in heads over the design head 
can result in operation at an undersis 
able spot or dip in the head-capacity 
curve. This results in a severe loss of 
performance for both types of pumps, 
as an appreciable Increase mm 


This is particularly true 


as well 
horse prarwe I 
and axial 


in the case of mixed-tlow 


flow 
Fieure 
ideal specification sheet 


for 


pumps 


| presents the author's views 


way of summary. the best 


application it is necessary to com 
pletely define— insofar as possible 

the head-capacity ranges which are 
likely to be encountered, particularly 
where complex svstems are involved 
All available information on the phys 
ical and chemical characteristics of the 
liquid should be submitted. Considera 
most ad 
which the 
system could possibly operate For ex 
is there a possibility that the 
system could be completely isolated by 
both the 
pump operation? If this is a pessibil 


should be 


preliminary information 


tion should be given to the 


verse circumstances under 


ample 


closine valves on sides ot 


itv. it pointed out in the 

Finally. field experience and obser 
vations as to materials used in pumping 
equipment for various chemical solu 
tions should be recorded. This will help 
both the customer and the proposal 
ce partment in recomme nding the 
proper equipment for similar prob 
lems encountered else where 
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Figure |. Flow diagram of Fluid Catalytic Hydrotorming unit 











The Mechanical Design of . 





Fluid Catalytic Hydroforming Units 


Valuable experience gained from the design of the first commercial applica- 
tion of this new process is carefully analyzed and reported. 


R. A. Harang, 


ONE OF THE most recently an drogen in relatively high concentra bed of thuidized powdered catalyst in 
nounced catalytic reforming proc tion. The hydrogen is produced in the the bottom of the vessel. while reevele 
esses Fluid Catalytic Hydroforming — process and the concentration is main gas enters the bottom and passes 

utilizes the fluid catalyst technique tained by reeyeling to the reactor. a through an internal distributor 
This highly successful svstem has been vas stream rich in hydrogen The de Vhe upward flow of Vapor through 
applied to the long established Hydro sign process conditions are shown in the catalyst: bed keeps the bed in a 
forming process to provide a modern Table | fluidized state. Near the top of the 
ind unique method for upgrading \ simplified flow sheet for the Des hed. a stream of catalyst bearing 
low-quality naphthas. This article ana trehan Fluid Catalytic Hydroforming slurry oil from the bottom of | the 
lvzes the mechanical engineering de unit is shown in Figure |. The Vapor fractionator may be returned to the 
sign features of the new process, and ized naphtha charge is injected into a reactor. This oil is quickly vaporized 
is based on the experience realized at the temperatures existing within the 
from the installation of the first com TABLE 1 vessel 
mercial Fluid Hvdroforming unit in The vapor flowing upward from the 
stalled at Destrehan, La. for the a om o Pree 0) pels 
Pan-Am Southern Corporation » oy eee. . a0 pang amount of catalyst with it. Most of the 


Feed Ten 


surface of the bed carries a certain 


R e Gas Ten ratun entrained catalyst settles out in the 
Process Deseription In the hy SPENT CATALYST HOPPER | disengaging space above the bed, The 
droforming process, straight run naph “o tte - 10 vapor then enters cyclone separator 
tha of low octane number is converted REGENERATOR where most of the remaining catalyst 
nto high octane gasoline by contact sates Te 
no the naphtha with a catalyst at Co ‘> 
suitable pressure and temperature 
conditions and in the presence of hy 





before the 
fractionator 


is recovered 
to the 

Spent catalyst is 
the lower part of the reactor bed into 
in internal riser pipe and lifted to the 
reactor in 


vapor passes 


withdrawn from 


stripper section above the 


i stream of recycle gas. The rate of 


catalyst withdrawal is controlled by 


the opening of a plug valve at the 
inlet end of the riser. The carrier gas 


enters the riser line through the hol 


low stem of the valve 

Spent catalyst is separated from the 
earrier gas in the hopper 
which is vented to the 


ictor, Steam is used to strip hvdrocar 


stripper 
top of the re 
whic h 


from the catalyst 


would be carried to the re 


bons spent 
otherwise 
renerator and burned. The steam and 
stripped vapor flows up through the 
hopper bed and passes into the reactor 
via the vent pipe The stripped cata 
lyst then flows by through a 
standpipe which conveys it to the re 
which is governed 


vravity 


generator at a rate 
by a slide valve in the line 

Coke is deposited on the catalyst as 
1 product of the hydroforming reac 
regenera 
enters the 
internal dis 


tion and is burned off in the 
tor The 
regenerator 


combustion air 
through an 
\ portion of the heat 
the combustion of coke 
vertical 


tributing grid 
venerated by 
is utilized to make steam in 
boiler tubes placed in the regenera 
tor bed. 

The flue gas passes through a dis 
envaving spa r above the bed where 
some of the entrained catalyst settles 
out, additional entrained catalyst is 
removed from the gas by cyclone sep 
arators or filters arranged in the top 
of the regenerator. The flue gas from 
the filter outlets then passes through 
an automatic valve and manual valves 
to reduce pressure and thence through 
a silencer to the atmosphere 

Regenerated catalyst flows by grav 
ity from the lower part of the regen 
erator bed through a standpipe into 
the bottom of the This flow 
rate is regulated by a which 
automatically controls the level in the 


reactor 
valve 


regenerator 

The reactor overhead vapor is cooled 
before entering the fractionator tower 
by heat exchange with recycle gas and 
fresh naphtha. The relatively heavy 
condensed out by a 
in the lower baffled 


fractions are 
heavy oil reflux 
section of the tower which also scrubs 
out the entrained catalyst which flows 
to the bottom slurry settling section 
of the tower. Thickened slurry of cata 
lyst in oil is taken from the bottom of 
the settler and pumped to the reactor 
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to return the catalyst to the system 

The fractionator overhead vapor is 
partially condensed and the resulting 
gas and liquid separated in a reflux 
drum. A portion of the condensate is 
returned to the reflux 


while the net product flows to the sta- 


tower as top 


bilizing section under its own 


sure. A 


vas is 


pres- 
uncondensed 
bleed, 


net gas make flows to 


portion of the 


used as recycle. and 
earrier gas Phe 
heavier ends 


fresh 


an absorber in which the 


are removed by contact with 


naphtha feed 

Regenerator Vessel The regen 
is constructed to meet the re- 
ASME Unfired 
with a joint effi 


erator 
quirements of the 
Pressure Vessel Code. 
ciency of 95 percent corresponding to 
x-rayed and stress relieved construc 
Figure 2 is a schematic drawing 

Destrehan Regenerator. The 
section is 2 feet-ll inches i.d. 


section is en- 


tion 
of the 
lower 

of steel while the 
larged to six feet i.d 


upper 
of steel to house 
assemblies. It is 
refractory 


the filter or evclone 
lined with 
concrete in order to reduce the metal 


insulating and 
temperature 

The vertical tube waste heat boiler 
in the lower section of the regenerator 
meets the requirements of the ASME 
Power Boiler ¢ ode. The tubes were in- 
stalled in the field after the vessel was 
erected and the entire steam generat- 
ing system was hydrostatically tested 
after construction. 

The materials of 
carbon steel throughout with the ex- 
ception of internal piping and tubes 
for which it is economical to use low 
alloy steel for structural considera- 


trons 


construction are 


The filter assemblies were designed 
for use of ceramic or metallic filters 
With metallic filters, an adapter piece 
is used to handle two metallic filters 
in order to provide the same filter 
area as that available with the ceramic 
filters. The filters are arranged in four 
banks of four filters each, giving a 
total of 16 filter elements. Each bank 
of filters has an inlidivual outlet line 
which passes through the top head of 
the regenerator and is provided with 
an automatic blow-back valve on time 
evele control. The four outlets are 
joined outside of the vessel into a 
common flue gas stack 
The 


con- 


Regenerator Bed Cooler 
regenerator bed temperature is 
trolled by means of a series of vertical 
boiler tubes, partially submerged in 
the bed. The feed water for this cooler 
is supplied from a steam separator 
flow and the rate of 


thermal 


gravity 
circulation is based on the 
siphon effect of the steam generated 


drum by 
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The catalyst bed level is adjusted to 
control the amount of tube surface in 
contact with the bed depending on the 
temperature. The 
steam generated in this waste heat 
boiler is sent to the unit high pressure 


desired generator 


steam system 


Regenerator Vent System The 
design requirements of this regenera 
tor vent system differs from that of a 
unit in that it 
is necessary to dissipate 250 pounds 


conventional cracking 


across the control valves and stack. It 
was felt that with the installation of fil 
ters for the removal of catalyst from 
the flue gas stream, the problem of ero- 
sion would be negligible Due to this 
factor, standard valves were used in the 
vent system to control the pressure on 
the regenerator and to dissipate the 
differential between the 
operating pressure and atmosphere. 

control valves are 


regenerator 


Two alternate 
provided so that a spare will be avail 
able if the working valve should be 
come eroded by catalyst in the event 
of filter failure. Downstream of the 
control valves are two hand operated 
globe valves in series, which are in 
tended for throttling to reduce a large 
part of the total flue gas pressure. A 
surge drum is located between the au- 
tomatic and manual valves to dampen 
pressure fluctuations. A silencer was 
also used in this system to reduce the 
noise level. On the larger units now 
under design and construction, the 
filter assemblies are replaced by con 
ventional cyclones for dust recovery 
In such a design, there will be catalyst 
in the flue gas and, therefore. it is 
necessary to design the stack control 
valves for These 
valves will be plug type valves, two 
in series with the valve controlling 
regenerator pressure, taking a maxi- 
mum drop of approximately 50 psi 
and the second valve taking approxi 
mately 150 psi. The remainder of the 
pressure drop will be produced by per- 
forated baffle plates in the stack. Two 
identical stacks will be installed to 
allow maintenance on the pressure re- 
ducing valves while the unit is in 


erosive conditions. 


operation. 


Filter Blowback System —In 
order to control the pressure in the 
regenerator, it is necessary to keep the 
pressure drop through the filters 
below a set maximum differential. The 
pressure drop through each filter in- 
creases during its service due to a 
cake of catalyst building up on the 
outside and to remove this catalyst, it 
is necessary to impose an_ internal 
pressure on the filter greater than the 
regenerator pressure to spall the cake 


off the filter. This is accomplished by 


REFINER 











Figure 2. 
Regenerator 








Figure 3. 
Reactor and 
stripper 





means of the blowback system. The 
filters are susceptible to thermal shock 
and, therefore, the air is pre-heated to 
the same temperature as the flue gas 


leaving the regenerator. This is ae 
complished by the use of a small heli 
cal coil furnace supplied for this duty. 

The blowback is controlled by an 
time evcle instrument. The 
furnished with an ad 


so that the eycle may 


automat 
instrument ts 
justable range, 
be varied from four to forty 
Through operating 
length of the blowback evele 
determined by the pressure build-up 
the filter bank and the auto 
matic timer is set to hold the pressure 


minutes 
experience, the 
can be 


across 


drop below a suitable maximum 
controls the 
filter 


valve per 


\ three-way valve. 


hlowback to 
bank. In one 
mits the flue gas to enter 


stack. In the 


each individual 
position the 
the flue gas 
allows 


other position it 


u RI 


the blowback enter the filter 
bank. The valve is actuated by a pneu 


matically operated eylindet 


air to 


Power air is directed to either side 


of the evlinder by a four-way two-llow 


action 


which is a snap 


pilot valve 
actuated by a 


diaphragm The 


mechanism spring 
loaded 
movement of the diaphragm is con 
trolled through 
valve in the evele times 

\ complete finished 
each of the four banks has been on the 
blowback service 


pneumaty 


another three-way 


evel Is when 


Reactor Vessel The reactor has 
heen designed to meet the require 
ments of the API-ASME Code. This 
vessel has a joint efficiency of 95 per 
cent as it is x-rayed and stress. re 
The Destrehan Reactor 
feet | 


was completely 


lieved shown 


in Figure 3 is 7 inch id. of 
steel therefore 


shop fabricated. In the 


and. 


largest unit 


FINER 


vessel is 20 
field 
relieving will be 


addi 


this 
and 


construction 
ste el 


stress 


under 
feet id. of 
erected The 


erection 


must be 


alter posing an 


done 
tional construction problem 
1 he desien 


lower than the working flow tempera 


metal temperature is 


ture as the vessel is lined to reduces 
the metal temperature This 


five inches thick and consists of 


lining Is 
four 
concrete and one 


inches of insulating 


inch of refractory concrete reinforced 
with hex steel secured to the shell by 
Nelson studs. This installation is simi 
lar to that 


Verse Is 


used in catalytic cracking 


The vessel Is constructed ol carbon 
steel including 


clips Phe vrid is 


chrome, nickel steel. and internal pip 


cvclones braces 


and 


constructed of 18! 





ng ofl A100, Grade eambless 
teel 

Thee spent catalyst hopper which is 
center of the 


API 


i yount « flicrenes 


placed eccentric to the 
reactor vessel, is constructed to 
ASV. Code 
of OO percent Thi ectior mon 
talled in the field. It is sealed 
the reactor in internal pipe 
elded = to i com 

shell. Tt i 


lined in the same 


and has 


fron 
~ection by 
leeve extending 


from the reactor also in 
manner a 
reduce the 


tructed 


ternally 


the reactor in. order to 


temperature ind i cor 


ster] 


metal 


entire ly ot irbor 


Odie et ofl 
heen installed 


Reactor Cyclones 
two-stage eve lone ~ have 


in the reactor to remove the entrained 
catalyst in the 
Phese ir¢ 
which 


covery efficiency of 99 percent 


reactor eflluent stream 


conventional unlined ey 


clone have an expected re 


Reactor Feed Distributor Thy 
feed to the 
vas and naphtha 


reactor consisted of reevele 
The ~f 
must be brought in 
hed of 


cle sired 


two constitu 


ents intimate con 
order to 
Due to 


the elevated t mperature of the reevele 


tact im the eatalyst in 


produce the reaction 


us tream, it is undesirable to have 
the vas 


the pore 


ind n iphtha in contact without 
of the 


ju riod of 


ener 


catalyst for an ip 


preciabl tirne i thermal 


cracking 


a small 


of the naphtha may result. In 


tint uch as the one 


ree iv 
operation, it is a relatively simple mat 
ter to injpeet the naphtha into the cata 
lyst bed at a number of ports iround 
the periphery of the bed and obtain 
satisfactory distribution across the bed 
The reevel 
perforated grid at the bottom head and 
in this distributed. As 


the diameter of the reactor 


ras is brought in under a 


manhesr evenly 
increases 
the problem of uniform distribution of 
both reevele gas and naphtha through 


diffi 


It has been proposed to mix the 


out the entire bed becomes more 
cult 
recycle gas and naphtha it the nozzle 
distribute it 


means of a 


head and 


bed by 


irmed distributor. The 


in the bottom 
multi 
of this 


distributor would be kept to a mini 


across the 
volume 
mum in order to decrease the residence 
time and thus decrease the amount of 
thermal cracking of the naphtha feed 
Another proposal covers injection of 
naphtha under a grid through a 
prupre with the 


tering through the annular space The 


cen 
tral riser recvele gas en 
latter method permits the reevele gas 
to pick up catalyst before coming in 
contact with the naphtha and thus re 


duces possibility of thermal cracking 
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Catalyst Storage and Transfer 
Drums The 
designed for the 
of the catalyst 


units 


catalyst storage drum is 
inventory 
On the 


drums are 


combine d 
proce == Verse I< 


larger two storave 


provided one drum to contain the 
fresh catalyst and the other to 
the unit when the 
vessels are emptied during shutdown 
The storage 
low pressure 
ture of 650] 

Phe storage 
two parallel sets of 
ters The t 


vent catalyst 


receive 
mventory process 
drums are designed for 
and a maximum te mpera 
provided with 
porous metal fil 
installed to pre 


drum Is 


filters are 
loss by entrainment dur 
! loading and unloading operations 
Phere are blowback lines to each filter 
to clear the elements of the filter cake 


Vhe operating conditions of the unit 


mn 


ire such that a catalyst transfer drum 
required to make catalyst additions 
operations ind to withdraw eat 
1 he drum Is de 
pressure above 
1 temperature of LOOO 
lined with #1 


refractory 


during 
ilyst from the system 
signed for in operating 
200) psig ind 
Fr. It is 
inches of 


conerete to 


internally 
insulating and 
reduce the design metal 
to 650 FF. The joint effi 


as the vessel has 


temperature 
erency 1 » percent 
relieved 
filter 
head to eliminate 
entrainment while 


These fil 


ters are at signe d for manual blow bac k 


heen stress 


Pwo metallic elements are it 


talled in the 


catalyst loss by 


loadin “ depressurizing 


Catalyst Slide Valves Catalyst 
flow in the spent and regenerated cata 
lyst controlled by 
slide valves are 
tional plug valves which have been 
bleed gas to 
the valve body inboard of the packing 


transfer lines is 


valves The conven 


modified to admit air or 


chamber to prevent catalyst from en 


hlee d Is 


trolled by a restriction orifies 


tering. The amount of con 


in order 
to prevent the erosion of the valve 
stem 

The valve movement is regulated by 


1 positioning device The air pressure 


signal from the primary control in 


strument, an index of valve position. 
at reduced pressure 


The valve 


and Opn rating au 
are fed into the 
registered by 


positioner 
position is means of a 


metallic tape fastened to an arm on 
the valve stem and the motion is trans 
mitted to the 


through a cam and cam follower which 


positioner by the tape 


registers in the control” device 

The positioner through an auxiliary 
pilot directs high pressure air to the 
forward or reverse 


ports of a pneu 


matic motor which is a piston type 
rotary motor capable of movement i 
either direction 

The motion is transmitted to the 
valve stem through a limitorque gear 


train. This mechanism is equipped with 
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two limit switch devices to preve nt ex 


cess torque in either direction The 


valve closing limit switch trips a pop 
pet valve that shuts off the power alr 
limit 


motor. The other 


working through a mechan 


to the driving 
ing device 

linkage train trips 
off the 


valves 


from the gear 
a second poppet \ ilve shuttiu uv 
Both poppet 


reset by movement 


ical 
iir to the motor 
ire automatically 
of the 
Phes 
ally by means of a handwheel engaged 
by a cluteh lever. The clutch is auto 


matically red by 


in the reverse direction 


mav be 


motor 


valves moved manu 


disenga movement of 


the air motor 


Bleed and Aeration Mediums 
The problem of bleed and aeratior 
hvdroformer Is much 
cracking 


process 


mediums on I 
than on a catalytic 
to the nature of the 


hvdroformer unit. the 


vreatet 
unit due 
Irn the 
the reaction section consists in the most 


Vapor im 


part of hydrogen eas and the gas in 


the reeeneration section contains ox 


gen 

It is. therefore. important 
proper bleed in the 
parts of the system he chosen to mini 


that the 
mediums various 
the hazards of combustion. The 
hleed and 
on the vessels presents no proble m. On 
from the 


can 


mize 
choice of ieration medium 
the reactor hot reevele gas 
discharge of the gas compressor 
be employed. Bleed and aeration on the 
regenerator taken directly off 
the discharge of the 
Choice of bleed and aera 


can bye 
combustion ai 
COMpPressot 
tion medium for the two transfer lines 
create quite a different problem. The 
original design called for reevele gas 
side of the 


regenerated and spent catalyst valves 


as aeration on the reactor 
\ir was specified for the regenerator 
side of these valves. Experience on the 
hvdroformer now in operation showed 
that 


two 


a reversal of flow in either of the 
results in combustion of 
bleed gas The rt design of 

has changed the bleed 
inert gas and the aeration me 
In addition to this 


unit was also 


line bel 
these sys 
tems medium 
te an 
dium to steam 
change in bleed gas, the 
equipped with remote operated shut 
off valves at the reactor and regenera 
tor which are actuated by a loss in 
differential across a slide valve to fur 
ther prevent a back flow of gas through 
the line. The use of steam for the in 
strument bleeds was considered and 
dismissed due to a probability of mud 
ding-up the catalyst at these points 
would render the instruments 
inoperable. The inert 
operating unit ts nitrogen 


which 
gas used in the 
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New Processes. . 


Whip Waste Disposal Problems 


—CIRCULAR SEPARATORS insure more efficient oil removal 
—BIOLOGICAL OXIDATION handles tough phenol problem 
-FLUE GAS DISTILLATION effectively neutralizes caustic 





Haviland F. Reves, 


KA 


STREAM POLLUTION FROM all 
sources approaches its maximum com- 
plexity and gravity in the Great Lakes 
area, where water supply, sewage, and 
industrial needs conflict. There are suc 
cessive and differing requirements by 
the cities along the lakes—-and differ 
ing viewpoints not only of half a 
dozen states but of two sovereign na- 
tions. Discussion and various 


taken 


espec ially in the 


steps 


have been since the treatv of 


1909. past seven 


vears 
and 


Industrial waste 


lems, while often considered together. 


sewave prob 
are separate aspects, presenting dis 
tinctive individual problems. Sewage 
fairly 


group, and various effective programs 


problems can be classed as a 
are underway to work toward the op- 
Waste, however, 
range of problems, in 


timum requirements. 
covers a wide 
type, nature and scope 

Great Lakes Problem 


The size and nature of the Great 
Lake pollution problem may be epito- 
mized by the Lake Huron-Lake Erie 
section of the international boundary 
waters (St. Clair River, Lake St. Clair. 
and Detroit River). Here is located 
one of the world’s heaviest industrial 
concentrations. The water supply for 
the Detroit metropolitan area is drawn 
from Lake St. Clair 

Into these waters, sources within the 
United States pour daily: 6120 pounds 
of phenols; 3690 pounds of cyanides; 
11,065 pounds of ammonium com- 
pounds; 16,280 gallons of oil; and 
1,702,000 pounds of suspended solids. 
The American contribution represents 
73 percent of the discharge into these 
waters, 27 percent coming from Can- 
ada. (Figures are based on a 195] 
study by the Federal Security Agency. ) 
Canadian Answers 

To meet this situation, some impor- 
tant steps are being taken across the 
1948-—-when costs 


border In were 


er, 1953——-PreTROLFUM 


much lower than today the estimated 
cost of work to be done by 
industry was $3 million. Major steps 
have been taken by 
area, according to 
tor of the Sanitary 
sion of the Ontario Department of 
Health. The big Hiram Walker Com- 
pany distillery at Windsor has in 
stalled equipment to reduce 
And at Sarnia, Imperial Oil, Ltd., has 
a very extensive program for the re 


Canadian 


two firms in this 
A. k. Berry, direc- 
Engineering divi 


wastes. 


duction and control of oil wastes, with 
a large part already completed 
Sarnia is located on the east shore 
of the St. Clair River, just below the 
mouth of Lake Huron, and is a rela 
tively short distance upstream from 
the important Detroit intake 
Imperial is engaged in an im- 


water 
point 
portant and expensive job of installing 
new equipment and revising techniques 
in order to assure a downstream sup 
ply of water free from serious pollu 
tion. Details have 

the writer by J. L 
superintendent of Imperial 


been furnished to 


Huggett, general 


Waste arises in virtually every step 
in the refinery creating an 


especially intricate problem when the 


process, 


discharge is necessarily into a stream 
which serves as a water supply. The 
wastes may be positively injurious, as 
well as having disagreeable character 
istics of taste and odor, and may make 
the water unattractive for sports pur- 
poses, such as swimming or boating 
They constitute a 


hazard or 


probably do not 


even serious nuisance to 


navigation, aside from odor 


Wastes Sources 

Wastes inthe refinery arise chiefly 
from four sources: 

6 Oil in liquid or gaseous form 

® Materials produced in refining. 

® Materials produced during refin- 
ing (as phenol and other acid oils). 

* Spent and 
acid), 

Each individual problem requires a 


reagents (as caustic 
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diflerent approach for solution 


Solution Procedure 


Reduction of the volume of water 
requiring extensive special treatment 
is a first objective in control. The pri 
mary step is to segregate clean waters 
from the oily and dirty Thus, 


water from the condensers and other 


waters. 


equipment, where the water pressure 
exe eeds the oil pressure, can be se pa- 
rated. The immediate beneficial effect 
of this allow the use of 


step is to 
retention times and lower ve 
thereby fa 


water and 


locities in the 
cilitating the settling of the 
solids in the separators 

In quantity, from one-half to two- 
thirds of the entire water in the refin 
ery is diverted to spec ial sewers, These 


separators, 


lead to clean water separators, which 
are used, not as a necessary clean-up, 
further The 

portion containing 
oil and dirt 
separators, in which the oil is allowed 
to settle, and is then skimmed off for 
recovery 

The Imperial refinery expanded at 
a rapid rate, and it became necessary 


but as a safety measure 


remaining water 


passes on the larger 


to build new separators to handle the 
Marking a 


relatively new departure in the indus 


increased volume of water 


try, circular separators were installed, 
said to be the largest circular units in 
the world. The diameter of the oily 
water separator is 110 feet 

The design and operation of the cir 
cular separators present some features 
of special interest. The oily water en 
ters at the bottom of a central distrib- 
uting column. From this point, it flows 
at a slow rate toward the outer edge 
of the separator unit. Because of the 
unprecedented size of the unit, the 
water remains in it for approximately 
75 minutes. This allows ample time 
for the oil to rise to the surface, as the 
water flows slowly across the separator. 

At the edge, the oil is skimmed off 
by a rotating mechanism and swept 
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through which 
Here it is 
picked up by a pump and pumped 
tankage 
held until ready for recovery by a dis 


into the skimmer pripee 


it lows down into a sump 


into designated where it is 


tillation proc eas 
Tr the 


the bottom 


solids settle to 
than the 
water. Rotating s« rapers at the bottom 


separators the 
he iniy heavier 
of the s« parator push the solids into a 


imp located in the base. whence they 


are pumped to the vaste disposal 


plant ind disposed of by incineration 
The water 
removal of oil and solid 

four-foot baffle and 
an adjustable weir into a sewer 
which carries it to the It is ex 
pects d that the oil content of the water 
it’ this will be 
helow the standard of 15 ppm. set as 
a voal by the International Joint Com 
on the pollution of 


from the separators, fol 
lowing the 
passes under a 
over 
river 


point satisfactorily 


Mission houndars 


waters 


Preventive Measures 

The objective of preventing the oil 
into the first 
place is of course considered pretera 
ble to the of both 


money and effort necessary to remove 


from getting water in the 


heavy expe nditure 


it. and steps which may be considered 


police ing” are be ing taken whe re prac 


ticable The ~t 
® Mechanical 
talled on a 
the refinery The 


ine lunede 


~t ils have heen int 


number of pumps on 
seals 


than 


Tree hanie il 
more effective 


ol packed seals 


have 


ire conside ret d 
the older ty pes 


“Trap 


appointed with the specihe duty of 


inspectors” heen 


vatchine the se parators ind to 
track down any leak 
the plant 


whic h occur mm 


Imperial was influenced to select the 
new design ol circular 
to the 


prorsitive 


separators, in 


preference familiar rectangular 


typ by four advantages of 


the circular units 

6 Continuous skimming of oil and 
mechanism 
6 Continuous elimination of sludee 


hy the rotating bottom s« rapers 


emulsion by a rotating 


® Satisfactory meet a 
maximum oil content of 
the effluent 


* | ower cost of 


equivalent thruputs and velocities 


separation to 


IS ppm in 


construction for 


Solutions to Other Waste 
Problems 


Phe nolic compounds are objection 
ible, though non-toxie in the concen 


which could reach the rivet 
have the characteristic of 
combining with the 
drinking water to produce compounds 


taste and 


trations 
hecause they 
chlorine used in 


with disagreeable color 
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PUBLIC opinior f parar 


ntoome rtance sna + 14 


industry 


considers itself lucky if it can break even for expenditures on pollution 


abatement. Y n, tt 


ew 


will have to be patient while 


He nee 


‘ omplaint 


to eliminate any possibility of 


from communities down 
stream, the goal of 20 parts of phenol 
per billion parts of water was set —an 
ilmost incredibly low heure 


Phe nolic 


sources in the 


three 
original low 


compounds have 
refinery 
concentrations in erude oil: as a by 
product in cracking gas oils for high 
and from the refining 
Hence the problem 


octane gasoline 
of lubricating oils 
is itself involved 

Lines at the plant used for phenol 
treating lubricating oils have all been 
reset above ground. and the entire area 


This will 


reduce the occurrence of unde 


is currently being paved 
rreatly 
tected leaks in the phenol plant area 
one serious source of pollution of this 
type in the past 
Planned for 
meet the problem is a special plant for 


the hich 


phenols i 


construction to further 


oxidation of 
to the oil re 


rate hiolowic il 
process new 


ining industry 


Trickling Filter Used 

Initial step in this process is the use 
of a trickling filter in 
of bacteria. previously gradually ex 
doses of 
have erowing. A portion of the 
water will he pumped onto this trick 
ling filter The will he fed 
special nutrients, The temperature and 
pH of the will be controlled so 
that the will te kept Ww i 
healthy 

This 


mass out 


which cultures 


posed to increasing phenol. 


bie en 
hacteria 


water 
hacteria 
condition 
portion of the water will ther 
through the trickling filter 
healthy bacteria along 
to join the remainder of the 
water. Th 
then 


irryvin the 
with it 
phenolic 
streams will 


wro-acet le rater 


combined water 

throush an 
they will be 
agitation. These 
that the 


phe nols. 


pass 
where 
exposed to au and 
conditions are designed so 


will 


them to carbon dioxide and 


hacteria consume. the 

convertit 

water 
Another 


culty is the large 
extract 


source rf 


pollution diffi 
quantity of caustie 
sulphur compounds 
This has three 
sirable characteristics. making it 


resulting 


used to 


from gasoline unde 
tseri 
ous disposal problem. The 
tox 


emulsions in the 


causes 
One 


caustic is odorous, and 


separators 


PETROLEUM 


nanalina , ynitar ewadce 


the public 


+ r 


method of disposal used in the past 
with 
sulphuric acid, and burn off the neu- 
This both results in 
and fails to 
undesirable 


has been to neutralize the caustic 


tral oils produced 
an objectionable odor. 
complete ly extract the 
compounds 

\ completely new method of caustic 
neutralization is planned to replace 
this sulphuric acid method. A bubble 
tower will be with the caustic 
controlled to enter the middle of the 
countercurrently to a 


used. 


tower and flow 
stream of hot flue gas from the cataly 


unit. This gas will then 


th cracking 
bubble up through the 
tralizing and oxidizing 
undesirable compounds, and stripping 
out the 

The caustic. which will be odorless 
ind neutral at this will be 
pumped to the biological oxidation 
unit for disposal At the time. 
waters, containing hydrogen 


caustic. neu 
most of the 


remainde T 
stage. 


same 
phenolic 
sulphide and ammonium compounds. 
will be stripped in the top half of the 
tower and then pumped to the biologi- 
The sour flue gas 


cal oxidation unit 


will be burned 

A further major problem is created 
bv the large 
the refining of 
light fuels. This acid is toxic 
concentrations, and has the further un 
desirable quality of stabilizing emul 
direct 


acid used in 
oils and 
in high 


amount of 
lubricating 


sions in the separators. No 
remedy is contemplated, but it is the 
hope of plant management to elimi 
this pollution by 

change in procedure 


hulk of acid treating 


nate source of a 


eliminating the 


As Management Sees It 


The lone rane position ot manace 


meeting problems of stream 
summarized by A. D 
1951 
Vol. 23 Pp 


para 


ment on 
pollution was 
MeRae of Imperial in 
and Industrial Wastes. 
938)——“Publie opinion is of 
mount importance and today industry 
lucky if it can break 


expenditures on pollution 


(Sewage 


considers itself 
even for 
abatement In comparison, the 
handling of sanitary sewage is a some 
and government 


what simple affair 


agencies and the publie will have to 
he patient while industry works out its 


own solution 
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Figure |. Perco catalytic desulfurization process 


Refining with Adsorbents 


Part V. 


Vapor-phase refining is an extremely impor- 
tant and widely used adsorbent process for stabilizing and 
desulfurizing petroleum fractions. Here is the complete 


story. 


V. A. Kalichevsky, 'V 
Kenneth A. Kobe, 


VAPOR-PHASE. refining with ad cluding paper. deals primarily with 
sorbents is widely used for stabilizing — special uses 
and desulfurizing light petroleum Oils can be decolorized by distilling 
fractions. Catalytic cracking and re them in the presence of adsorbents 
forming may be regarded as desul vhich may contain acids. Contacting 
furizin processes Previous articles oils with adsorbents in the liquid 
in this series have discussed the manu phase may increase the gum content: 
facture and use of adsorbents in a wide this is avoided if the oils are distilled 


variety ofl applications: this. the con ind the high boili: ye condensation 
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products left in the distillation residue 
The method has been recommended 
for refining cracked distillates; these 
distillates may be retreated until all 
the polymerizable materials are re 
moved. The lubricating oil fractions 
may be distilled with the adsorbents 
eliminating the necessity of reheating 
the oil 

In refining vapor-phase thermally 
cracked distillates clay is injected con 
tinuously into the oil stream and the 
mixture heated to 600-650 F. at 200 
500 psi in a tubular furnace. The un 
polymerized fractions are vaporized 
by reducing pressure and the polymers 
are separated from the clay by pass 
ing the mixture through a Sweetland 
filter, As a modification the oil vapors 
may be passed at LOOO pounds pres 
sure through the heater and through a 
stationary bed of fuller’s earth before 
lashing and fractionating. Typical re 
sults obtained in refining the gaso 
line distillate from the Gyro vapor 
phase cracking process are shown in 


Fable 10 


TABLE 10 


Refining Vapor-Phase Cracked Gasoline 
With Clay at 600-625 F. and Under 
Pressure 

| 
Charade 

Yield and Properties Stock Product Polymers 
Volume, Per 
(iravit API 
Astm Distillation, t 

initial 

0 Por 

OO Per 


" 


The Suspensoid process combines 
into one operation thermal cracking 
and polymerization of unsaturated 
compounds by injecting clay into the 
oil passing through the furnace 

The Filtrol fractionation process 
was worked out for refining lubricat 
ing oil fractions "OL is mixed with 
the contact clay. heated to about 675 
br. and pumped to the fractionating 
tower. Residuum containing the clay 
is passed to vacuum filters of the con 
tinuous rotating type They are pre 
coated with a three-inch layer of filter 
aid on a monel sereen. About 0.0004 
inches of the filter aid is craped off 
vith the spent clay during each revo 
lution. The quantity of clay employed 
regulates the color of the fractions af 
fecting flexibility of the process The 
residual fractions may be retreated 


with additional quantitie of clay 


Vapor-Phase Refining With 
Adsorbents 
Refining with adsorbents in the 


Vapor phase Is an old process 





was not used 
of the limited 


but for many vears it 


commercially because 
interest in the manufacture of 
line before automobiles appeared on 
the market. The 
to the refining of low 


fractions which can be iporized with 


method is restricted 


boiling point 


out decompo ition. Suggestions were 


made for refining lubricating oils with 
idsorbents at below atmospheric pres 
ire but they 


rere ially 


were not applied com 


The vapor-phase treating process 


may be divided into two rroups poly 


meriziny operating at tem 


proce =se*s 
sli rhtly 
the distillate 


operating 


peratures above the vaporiza 


tron pont of and desul 
lurizing close to 


crackin 4 


processes 
temperatures of the hydro 
The same substance may act 
is a polymerizing or a desulfurizing 
igent depending on temperatures em 


ployed 


Polymerizing Process 

These processes are used for reduc 
no the 
the color and 
cracked distillates 
is obtained by 
the highly 
diolefins. In the 
the olefins present in substantial quan 


rum content and improving 
stability ol 


improvement 


oxidation 
The 
removing selectively 
unstable hydrocarbons, the 
absence of diolefins, 
tities in the thermally cracked prod 
stable. Sulfurie acid 
chemicals attack both 
ind olefins and the rehining losses are 


high 


ne with the adsorbents are 


ucts are and 


other diolefins 
The losses in vapor phase rehin 
one to two 
percent and even less 

Fuller's 


poly merizing 


earth is used widely for 


olefins in the Vapor 


phase but bauxite aluminum oxide 


activated clays, magnesite 


W ‘ Idon 


containing 


bentonite 


iron oxide or mud minette 


iron and 
boneblack 


and lithium chloride 


which is an ore 
phosphorus charcoal or 
ictivated carbon 
deposited on silicie acid might be use 
ful. The relative efficiencies of fuller’s 
earth and bauxite in vapor phase re 
fining depe nd on the characteristics of 


the distillate Zine 


ind some other chemicals have a sim 


treated chloride 
ilar polymerizing action 

In the Gray vapor-phase polymeri 
zation e046, 250,853,008 the hy 
drocarbon vapors are passed through 
the bed of fuller’s earth at tempera 
tures slightly above their condensation 
point. The high boiling polymers of 
the diolefins are formed and separated 
asa liquid af the bottom of the tower 


prot ess 


The treated vapors are passed to the 
In order to save heat 
to obviate the necessity of re 


condensers. 
and 
evaporating the gasoline fractions, the 
hydrocarbon vapors are passed from 
the cracking units directly to the treat 
ing towers, preferably after the non 
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condensable gases are removed 
usually 
4) leet 


fuller’s 


The treating towers are 
about ten feet in diameter and 


hi th 


earth 


and contain 50 tons of 
but the 


vary 


dimensions are not crit 


ical and within wide limits de 


pending on the size of the unit and 


the operating methods. The exhausted 
fuller’s earth is discarded or regener 


ated in kilns kor 


rupted operations two towers are used 


outside uninter 
in parallel 

The 30/60-mesh 
commonly employed, but some refin 
eries prefer the 60/90-mesh ¢ arth. The 
mesh of the clay determines the pres 
The 


vapors 


fullers earth is 


sure drop icross the tower iem 


perature ol the hydrocarbon 
inside the tower is maintained as close 
as possible to the equilibrium vapori 
zation temperature The boiling point 
of the polymers is high and their sep 
tration 
vapors is not difficult. In treating gas 
oline the vapor temperature is usually 
maintained at 350-400 F.. but varies 
with the 
rasoline 

High 
cracking reactions instead of polymeri 
ind the life of catalyst is short 


ened by deposition of carbonaceous 


hoilin , Tanue 


treating temperatures flavor 


zation 


materials. High pressures improve the 
catalyst life ind pressures of a Tew 
hundred to a thousand pounds pet 
square inch are preferred. Periodic re 
ductions in pressure assist in draining 
the poly me rs from the clay bed if the 
flow of vapor becomes restricted. When 
first 

100 to 


introduced the 
WO barrels 
clay. They 
10.000 barrels 


the process was 
vields varied from 
of gasoline per ton of 
were raised to 3000 to 
after the operating variables were in 
vestigated, 

The flow of gasoline vapors Is usu 
ally downward, but it might be in the 
direction. The 


assists in draining the polymers and 


reverse downward flow 
reduces the time the polymers are left 
in contact with the clay: this protects 
the polymers from decomposing and 
depositing the carbonaceous matter 
The downward flow reduces the tend 
ency of the vapors to channel and the 


high 


However. separation of poly 


carry-over at Vapor ve 


catalyst 
locities. 
mers from the outgoing vapors is more 
difficult than in the upward flow. The 
should be reduce 


condensation ot polymers on the cala- 


towers insulated to 
lyst adjacent to the tower walls. 
Success of the process depends on 
the complete separation of polymers 
from the treated product. The presence 
of traces of polymers has a detrimen- 
tal effect on gasoline stability although 
the initial color may not be affected. 
Good fractionation can be accom- 
plished within the clay bed but with 
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as liquids from the gasoline 


pressure employed and the 


the upward flow of vapors a small 
fractionator might be desirable 
Many 
for improving separation of polymers 
from the treated product such as the 
use of reflux within the treating tower. 


recommendations were made 


introduction of a hydrocarbon solvent 
into the tower passing vapors through 
fuller’s earth 


separating the polymers after each 


several layers of and 
passage, or passing Vapors through a 


heavy hydrocarbon oil maintained at 
a suitable temperature 
the life of fuller’s earth by 


the time of contact of polymers with 


For increasing 
reducing 


velocity of the vapors 


the earth. 


through the tower may be raised and 
the polymers separated from the va- 
pors by passing the mixture through 
a fractionating tower. For obtaining 
the maximum gasoline yield, the poly- 
be mixed with 


Other sug- 


merized fractions may 
i heavy oil and redistilled 
gestions include passing hydrocarbon 
Vapors through the treating tower in 
steam or gaseous hy- 
hydrocarbon va- 


admixture with 
drow arbons. 


first 


passing 
spent 
and then clay bed, 
treating and high 
boiling fractions with fresh and par 
tially spent clays. respectively, intro- 
ducing the into the distillation 
still with the reflux oil. Heat from the 
oil vapors might be recovered. 


through a partially 


fresh 
vapors of the low 


pors 
through a 


clay 


Duplication of plant results in the 
laboratory is comparatively difficult. 
Pressure, temperature, time of contact 
and vapor velocity must be reproduced 
accurately."' and the operation must 
not be interrupted 

Gasoline refined with clay in the 
vapor phase has a good color and OX! 
stability. but its anti-knock 


measured by 


dation 
rating and unsaturation 
other chemical 
Sulfuric 
refining produces more stable prod 
but this additional stability is 
needed. If may 
treating the 


iodine number and 


tests. are not changed. acid 
ucts, 

seldom necessary. it 
he obtained by 
phase refined product with smal! quan- 
tities of Washing of the vapor- 


phase treated gasoline with a sodium 


Vapor 
at id 


hvdroxide solution or water is often 


necessary for removing the traces of 
hydrogen sulfide that might be pres- 
ent. Addition of small quantities of 


hydrogen chloride or ozone to the 
gasoline vapors before passing them 
through clay is said to improve stabil- 
ity of the product. The vapor-phase 
treated gasolines are further stabilized 
with inhibitors like para-aminophenol, 
alpha-naphthol or amino-benzenes. 
Polymers of the diolefins obtained 


in vapor-phase refining have some 


drying properties and might be used 
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They may 
refining with sulfuric 
often cracked orn 


as cheap varnish substitutes 
he stabilized by 
ait id They 
blended with 


are 
fuel 

Vapor-phase refining stabilizes dis 
tillate fuel obtained 
cracking The treating 
is very small and the product is stable 


oils from the 


processes loss 
without addition of inhibitors 

first stabilized at 
low vapor temperatures and then de 
sulfurized over the same kind of ful 
lers earth or catalyst at high temper 


Gasoline may be 


two operations may he 
life is short 


atures. The 
reversed but the catalyst 


ere d 


Desulfurizing Process 
Vapor-phase desulfurizing processes 
emploving fuller’s earth. bauxite and 
other adsorbents employ temperatures 
which are high for crack 
ing most of the sulfur compounds, but 
helow the cracking range of the hydro 


sufficiently 


carbons. Hydrogen sulfide is liberated 
and removed from the oil by fraction 
ation or by washing with alkaline so 
Splitting of hydrogen sulfide 


does not result in. the complete de 


lutions 


struction of hydrocarbon molecules: 
the hydrocarbon 


compounds, many of them boiling 


radicals form new 
within the boiling range of the prod 
uct. The vield of the desulfurized dis 
tillates is high as compared with the 
yields obtained from the processes jn 
volving complete removal of the sul 
fur containing molecules 

Catalysts suggested for catalytic de 
fuller’s earth 
improved in activity 


sulfurization include 


which might be 


by kneading and shearing under pres 


sure hauxite clavs acid treated 


clays. silica gel. synthetic silica 


charcoal activated 


kaolin 


cellulose materials. and many 


alumina catalysts 


carbor rreen-sand cranite 
gravel 
chemicals. such as chloride and 
Many of 
also cracking and polymerization cata 
lysts. The catalysts differ in their de 
sulfurizing efficiency and their choice 
depends on the nature of the refinery 
stocks 

Fuller's earth, bauxite and the svn 
thetic 


among the common desulfurizing 


Zine 


others these substances are 


silica-alumina catalysts are 


agents of the adsorbent type used jn 


vapor phase refining. The selection is 


made on the basis of the local prob 


lems the refinery has to meet. These 


catalysts are not uniform and _ their 


source or method of preparation are 


important. Bauxite is a_ satisfactory 


desulfurizing catalyst"’ and commer 
cial methods were developed for pre 
paring it to meet the diversified re 


needs Not all the 


same desulfurizing 


hinery hbauxites 


have the proper- 
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DESULFURIZATION may improve the octane number and, particularly, 
the lead susceptibility from | to 13 points and more depending on the 


type of sulfur compounds removed. This improvement may be ascribed not 


only to sulfur removal, but also to isomerization of olefins. 
y 


ties and some of the deposits are rel 


atively inactive Attempts were 


made to correlate the chemical eom 


position of bauxites and clays with 


their desulfurizing efficiencies but the 
inconclusive Hich lime 
the lone catalyst 


results are 
content might insure 


life: high 
desulfurization 


content might favor 


although the pres 


iron 


ence of sulfide is said to have 
little effect on its catalytic 
A high iron content may be conducive 
to coke formation®® and the stability 
of the treated product might be low 


enerative 


iron 
prope riies 


The desulfurizine and re 
properties of alumina gels might be 
improved by the presence of copper 
oxide or chromium oxide 

Phe desulfurizinge action of catalysts 
is claimed to proceed in two direc 
sulfur 


decomposition ol com 


with the 
of hydrogen sulfide and 
of hydrogen sulfide into sulfur 
by the clay 


tions 
resulting formation 


breaking up 


whit h 


pounds 


is absorbed and hvdro 


ren Pure caleite quartz line 
ind kaolin are not effective in promot 
ing the first 
ore seems to 


Dolomite 
hydrogen sulfide from easoline 


reaction: the brown iron 
this 


was suggested for 


promote reaction 
removing 
Vapors 
hefore it is oxidized to elemental sul 
fur 

have a considerable 
desulfurizing effect: a straight 


rasoline containing 0.140 percent sul 


Charcoal may 


run 
fur including 0.067 percent of mercap 
tan sulfur was freed of mercaptans by 
with, charcoal and 
was reduced to 0.04 
(hn per 


treating tts 
its sulfur contem 
percent at 750 F 
at 850 F. These results are 


Vapor 


and to 
eent com 


parable with those obtained with 
hauxite and clays 

The individual sulfur compounds 
vary Mercap 
tans and organic sulfides are relatively 
unstable and split off hydrogen sul 
fide at comparatively low tempera 
Thiophene is more stable but 
may be forced to sulfur. 
Some of the reactions are reversible; 
and sulfide 
under proper conditions to form mer 
Many including 


silica vel are 


widely in refractivity 


tures 
release 
olefins hvdrogen react 
catalysts. 
effective in 
sulfur from the sulfides 
Stocks 

containing 
compounds can be almost completely 


caplans. 
removing 


such as natural gasolines. 


only the aliphatic sulfur 


desulfurized.'"* but the removal of 


aromatic sulfur compounds is diffi 


Rk 


some of them are more stable 
than the bulk of the hydro 
carbons in the charge stock. Natural 
gasolines containing 0.25-0.30 percent 
sulfur can be desulfurized over baux 
ite to a O.004-0,005 percent sulfur eon 
tent. Catalytic desulfurization is well 
adapted to the straight-run distillates 


cult: 
thermally 


whieh contain large quantities of ali 
phatic sulfur compounds 

Phe catalytic vapor phase desulfu 
rization processes are operated at tem 
'? helow the 
hydrocarbon cracking ranges, but tem 
peratures as high as 880-1100 F. were 
suggested. High temperatures are often 
desirable for reducing the sulfur con 
tent of the produc 5 but this tendency 
may be reversed if excessive tempera 
tures are This is 
the inter-reaction of hydrogen sulfide 
liberated at low temperatures with the 
hydrocarbons at high temperatures 
showing the importance of removing 


peratures of about 750 F 


used. caused hy 


n sulfide as soon as it is pro 
cracking the 
is usually low 


hyvdroge 
duced. In catalytic 
isoline 


sulfur 
content of the gv: 
At high conversions the sulfur content 
of catalytic gasoline is low and that 
of evele stock is high: at low 
sions the sulfur content of both prod 
reduced, but the 
For equal conver 


CONnVET 


ucts Is reduction is 


less for gasoline.* 


sions. the sulfur content of gasoline is 


less at low cracking temperatures 


Variations in the nature of charge 


stock may alter these relationships 


the sulfur content of 


lor instance, 


crac ked 


increase 


mieht show first an 


decrease as the 


gasoline 
then a 
temperature Is raised Lowering of the 


and 
sulfur content of gasoline with the in 
crease in cracking severity is observea 
also in the thermal cracking processes 
The degree of desulfurization depends 
of crude 


in either case on the type 


processed In catalytic desulfuriza 
tion high flow 
through the catalyst may 


for reducing cracking hydrocarbons 


rates of oil 
he desirable 


vapors 


Catalytic desulfurization may be 
combined with eracking reforming or 
alkylation processes. Although the sul- 
catalytic 


fur content of gasolines js 


low, desulfurization of charge stocks 
to the catalytic and reforming units*® 
reduces corrosion of equipment. Cor 
rosion is less in the desulfurizing than 
in the cracking units because of the 
lower temperatures involved, 

may 


Desulfurization improve the 


octane number and, particularly the 
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lead susceptibility from | to 1.4 points 
and more depending on the type of 
sulfur compounds removed."' This im 
provement may be ascribed not only 
to sulfur removal, but also to isomeri 
zation of olefins.*® 

Many variations in the vapor-phase 
desulfurization technique were sug 
gested, The activity of 


clay might be enhanced by 


desulfurizing 
mixing the 
gasoline vapors with those of gas oil, 
heavy distillates 
bon materials. A broad petroleum frac 


vaporized, the v apors 


and other hydrocar 


may be 
passed through the clay bed, the gaso 


tion 
line fraction condensed, washed with 
sodium hydroxide solution and recon 
tacted with clay in the vapor phase 
rhe temperature of oil vapors may be 
controlled by introducing an inert gas 
or water into the reaction zone and 
the desulfurized product fractionated 
Cracked gasoline vapors may be 


‘ 


treated first at low temperatures, to 
polymerize the gum forming constitu 
ents, and then at high temperatures to 
remove sulfur, or the low boiling frac 
tions may be treated at a different tem 
perature than the high boiling or sul 
fur bearing fractions. Before 
through the clay bed, the oil 


be mixed with chemicals, 


passing 
vapors 
may such as 
hydrochloric acid, sodium hydroxide 
carbon monoxide, alcohol, sulfur, mer 
disulfides, sulfur dioxide, 
oxygen and The 
treated oil vapors may be freed from 
hydrogen sulfide and a portion of them 
recirculated through the catalyst. In 
stead of passing through a clay bed, 
with a 


caplans of 


and steam, others 


the vapors may be contacted 


clay slurry. Inert gas may be employed 
to prevent infiltration of vapors into 
the unused portion of the « atalyst bed 
Countercurrent contact of catalyst and 
oil vapors is recommended. Retreat 
ing gasoline vapors with silica-alumina 
catalyst after refining with bauxite was 
suggested, 

Vapor phase desulfurizing processes 
employing catalysts of the adsorbent 
type are the Gray desulfurization proc 
ess using fuller’s earth. Perco desul 
furization using bauxite, and 


Houdry 


an activated clay or 


prose ess 


desulfurization process using 


a synthetic silica 
these 


passed through a 


alumina catalyst. In 
the oil vapors are 


stationary catalyst bed and the catalyst 


processes 


is regenerated in situ. Application of 
the fluid technique and the use of 
colloidal dispersions of fuller’s earth 


or bog iron ore has been suggested 


Gray Desulfurization Process 

In the Gray desulfurization process 
the oil Vapors are passed through a 
bed of fuller’s earth at 700-750 F. The 
process is similar to the Gray poly 


1444 


merization process with the exception 
that high temperatures are employed 
and no polymers are formed. The rate 
of flow of vapors through the catalyst 
bed is adjusted to the nature of the 
stock and the degree of desulfuriza- 
tion desired. Yields of the finished 
products vary from 800 to 1200 bar 
rels per ton of clay and are sometimes 
9000 barrels. Laboratory 


data obtained on treating a sample of 


as high as 


gasoline with various types of fuller’s 


earth and bauxite are shown in 
Table 112° 

The relative efficiencies of the cata 
lysts may not be the same at other 
treating temperatures. The nature of 
the charge stock may affect the com 


parisons 


Perco Desulfurization Process 
In the Pers 0 desulfurization proe ess 
the oil vapors are passed over bauxite 


at 700.750 F. 
Je | lf 


and at pressures up to 
nh psi Treating conditions are 
adjusted depending on the nature of 
charge stock and degree of 


ment desired. One ton of bauxite may 


improve 


treat from one hundred to three hun 

dred barrels of gasoline between re 

generation. The catalyst is regenerated 

with air and steam at several week in 

tervals More frequent regenerations 
TABLE 11 


Vapor - Phase Desulfurization of Straight- 
Run Gasoline With Fuller's Earth and 
Bauxite at 700 F. 


| 
j 
Fuller's Earth | 


CATALYST 
Baunite 


Casohne 


Charde | Type | Type | Type | Type 
Properties A B A B 


Stock 
iravity, API 59.1 592 5a 0 Se & 
r, Sa +“ MD 4 

Sulfur. Percent 

by Weight 
Cum Content 

mas. 100 ce 

( ner Dust 

ASTM 
Octane No 

(‘lear 


rrl 


NOTE Boiling range { charge stock 
about 110-300 F 


TABLE 12 


Catalytic Refining of Cracked Naphtha by 
Houdry Treating Process at 800 F. and 50 
Lbs. Per Square inch Pressure 


Treated (asoline 
Charge 
Stock Motor 


Properties Aviation 


(iravit Al 92 4s 
ASTM Distillation, F 
Initia 
End P 
Sulfur, Weight Percen 
Ar e Number, 
Acid Heat, I 
Induction Period 
Gum. mg. 100 cc 
Copper Dish 
Glass Dish 
Doctor Test 


Hrs 


PETROLEUM REI 


are required in treating cracked than 
straight-run distillates. Products. like 
natural gasoline, are desulfurized com 
pletely or almost completely; reduc 
tion in the sulfur content of straight 
run naphthas is from 60 to 100 per 
cent, that of cracked gasolines is from 
10 to 60 percent depending on the type 
of sulfur compounds present. 


Houdry Catalytic Treating Process 
The process is used primarily for 
refining cracked gasolines.** '** '*! 
Temperatures may vary from 600 to 
800 F. and pressures up to 50 psi are 
employed, Low temperatures are used 
for eliminating diolefins and other un 
stable hydrocarbons and high temper 
atures for desulfurization. Two rea 
tors are used for securing a continuous 
flow of oil vapors through the unit 
one of the reactors is on stream while 
the other is on the regeneration cycle 
Catalyst is regenerated with air. The 
temperature is regulated by pumping 
mixture of sodium nitrite 
nitrate through tubes 


a molten 
and potassium 
equipped with fins and located inside 
the reactor. Typical results are shown 
in Table 12. 


lon Exchange Agents 

Substances like bentonites. some of 
the synthetic gels and organic resins 
possess the property of exchanging 
solutions with which they 


in contact. The reaction 


ions with 
are brought 
is reversible depending on the type of 
solution employed and treating con 
ditions.“* The erystalline silicates en 
known as 


tering such reactions are 


zeolites." The ion exchange com 


pounds may be divided into anion and 


cation exchangers and are of inorgani 
or organic origin, some of them pre 
pared synthetically. 

The main application of the ion ex 
changers is in the field of water soft 
ening. but attempts were made to 
their 
lon 

removing sodium 


extend usefulness to petroleum 


refining. exchangers were sug 


gested for soaps 
from the acid treated and neutralized 
oils, for eliminating acidic sulfur com 
pounds, like mercaptans, from the 
petroleum distillates and for extrac 
tion of phenolic substances and nitro 
gen compounds, Light distillates con 


taining he treated 


mereaptans may 
cadmium oxide be 


Bake 


ac id 


with mercuric or 
fore contacting with the zeolites 
lites treated with strong sulfuric 
and other cation or anion exchangers 
are claimed to be efficient in removy 
ing the last traces of acid and prevent 
and formation in 


discoloration cum 


the distillates 


End of Part I 
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Figure | 


Name card for 2,2,4-Trimethylpentane looks like this 


Now available on punch cards... 





Physical Data on Hydrocarbons 


® Punch cards enhance use of data from API Project 44 on hydrocarbons 


and related compounds. 


® These data include selected values of physical and thermodynamic prop- 


erties for more than 935 con 


Jack Sherman, |! 


DURING 
American Petre 
Project HM 


coliecting 


vleum Institute Research 


past ten years the 


has been concerned with 


inalyzing. calculating. and 


ol physic al 


and 


( ompiling selected values 


ind thermodynamic properties, 


critically collecting and compiling 


ultraviolet. Raman. and mas- 


yunds 


infrared 
on hydrocarbons and 
The 


ree eived 


spectral data 
related 
spectr il 
ible atte by 
cards. Ho the 
individual numerical values 
on the 
properties 


Or pe indexing ol 
data 


ntion 


has consider 
means of punch 
wever large number of 
available 
thermodynamic 


physical and 


have heretofore received 
scant attention from the standpoint ol 
utilizing these cards. As of June 30 
1952. the tables of the API Research 
Project 44 cover 935 different 


ind include thar 


com 


more 110 


pounds 


REEINI 


ipounds. 


Phis 


O00 individual numerical entries 
body of data. available 
proximately L000 loose-leat 
the reliable 
information existing 


now 
sheets. 
and com 
for 
hydrocarbons and related compounds 

The the 


hane t d by 


constitute most 


prehensive 


data can be en 
of find 


ing particular values of properties and 


utility of 
increasing the ease 


ot compounds hav 

After 
dec ided 
the data 
was lo 
Most 


punch card 


of findine froups 


in selected ranges of values 


thorough consideration, it was 
that the he 


‘ onveniently 


st means of making 
more available 
punch them into standard cards. 
have 


large organizations 


machines in their accounting depart 


and many now have these 
chines in their 
tie computing 

The large 
thermodynamic data 
tables of the APL Research 
1h. and the different 


which they 


ments ma 


laboratories for scien 


physic al and 


variety of 
available in the 
Project 
with 


difficult 


precisions 


are known. present 


iN 


of designing cards which can 
used. It 
to prepare the prune hed cards contain 
ing the the 


arrangement as printed 


problems 
he conveniently was decided 
same 
on the sheet 
the that 
card never contain data for more 
later 


eon ick ra 


data in as nearly 


as possible with restriction 
one 
compound, At a time 
irable to 
this 


otherwise 


than one 
it may be des rive 
tion to changing arrangement by 
conde nsing or modifyin yal 
as experience dictates 

the sets of card 
available through 


at the 


vill bine rack 
the APT Re 


( arneocie In 


Since 
only 
search Laboratory 
stitute of 
sidered es onvenrence of 
the that 
printe d cards be made to accommodate 


Technology if was con 
sential for the « 
machine operator specially 
the various data. Consequently, follow 
ing the arrangement of the printed 
tables. it was decided to prepare spe 
cially des for each of the 


properties or set of properties cor 


igned ( irds 
to a parti ular letter desig 


responding 
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Figure 2. Data card for the viscosity of benzene 


irthermore. it is cles that 


leneth of the 


nation. | 
suse of the names 


of some of the hvyat ” irbons it would 
be ow practr il to punch the names in 
full an the shich 


~Ortie Cases 


contain 
the 


letters long 


ime cards 
data. In 
than 14 
vould be very 
data. For this 


vithin a 


the variou 
nats ire rrieore 
o that there 


left for 


few card 


columns reason 


each compound ven group 


is assigned a compound number 


et ofl ! was prepared 
and the 
When 


cards can 


ime ¢ ard 


iving this compound number 
namie ol thre compound in full 
desired, the 


front of 


listin 1 rane 
he collated in 
that the name and corresponding 
will he 


below the 


data cards so 
data 


printed sicte by side or on 


other 
In preparing the cards, the aim was 


would be 


possible Conse 


to devise i ystem which 


is widely used iis 


quently ne particular scheme of 


coding or arrangement utilized 
whieh would 
of punch card machines not 


itt time If a 
widely distributed, he may wish to pre 


Was 
necessitate the operation 
venerally 
customer has machines not 


standard set of cards a 
take vd 
these 


from the 
deck 


vantage of 


pare 


pecial which would 
the capabilities of 
machines 

was de 
different 
different 
kor this 


Table | 


identification it 
with 
de note 
tables 
listed in 


bor tiusy 
‘ ided lo 


colored 


obtain ecards 
stripes to 
tables or groups of 
purpose the scheme 


wa adopted 


Name Cards—A ty pou il name card 
Figure | for 2.2.4-ri 
It is seen that the first 

the 


‘ ompound le 


| Be! shown nm 
methylpentane 
columns of the card show 
which the 


Thus, 2.2. }-trimethylpentane be 


group 
number to 
longs 
longs to the third group, namely parat 
( The 
compounds and their numerical desig 


Pable 


In order to be consistent with the 


fins various classes of the 


nations are shown in 


rangement of the data cards. columns 
Lto 8 are left blank on the name cards. 
Columns 9. 10. Il contain the 
which is 15 for 

This number 


not appear on the printed sheets. 


com 
2.2.14 
doe - 
but 
has been assigned consecutively within 
the 
pounds are listed in the same order in 


pound number 


trimethyl pentane 


each group Inasmuch as com 


each of thet ible sol prope rites. a viven 


compound is uniquely specified by 


giving its group number and com 


pound number, except in a few cases 
where the same compound is listed in 
two groups, for example, methane in 
Grouns | and 20 

through 24 left 
As explained 
13 through 
the 


Columns 12 are 
blank on the name cards 
in a later section, columns 
data 


formula of 


contain 
the 
inserted in 


23 ons the cards 
stoichiometric 
also be 


pound. It could 


the name cards. However, it was de 


{ ided 


to do so because the name 
then 
3 alphabetical characters. and conse 


not 


might contain more than 
quently the formula could not be listed 
the 


unless a 


with 
107 or a 


However. if a 


along with one 


of the 
tabulator 


name pass 


cards 13 
were used 
party ular customer wishes to have the 
the 


cards, he can easily do so by reproduc 


stoichiometric formula’ in name 


from. the corresponding cards 


of the “a” tables 


ing it 


Column 25 contains the card num 
2.2.1-trimethyv| 


only one name 


her, which is | for 


pentane In most cases 


is given. and the card number is thus 


TABLE 1 
Significance of Colored Stripes on Cards 


Color Sitnihcance 


‘1°. However, for compounds which 
names, such as 2 
methyl propane the 
names are punched on separate cards 


1.2. ete... in 


have two or more 


and isobutane, 


and the cards numbered 
column 25. 

In column 26 a “1” is punched to 
indicate the first card “—— 


punch to indicate the last card. For the 


and a 


majority of compounds having only 
“and “117 (X) are 


punched in column 26 


one name. both “T 


Starting in column 27. the name of 
the compound is punched. The follow- 


ing points should be noted: 


ertal 
nm mark 
3-metl 


mark 


the 
alpha 


mi the 


umber 
cters may l 
ind) 405 tabulators 


1 } 
sually | 


TABLE 2 
Compounds and Their Number Designations 


(Croup Compounds 


\ ‘ 7 
OH,HLO.N 


ow Ou 

0 oH 
Paraffins 
Paraff 
Paraffir 


Paral 


per 
one wane 

Normal Paraff 

Normal Alkyl! Be 

Normal Alk 

Normal Alky! ¢ 

Normal Monoolef 

Normal Acetylenes 

Alkyl Benzenes, ( 

Naphthalenes, ( to ¢ 

Terehydronaphthalenes, ( 

Decahydronaphthale 

Norma Alkanethiols, ¢ 

Normal 2-Alkanethiols, ( 
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The name cards contain an X punch 
column 80 for control purposes, 


Data Cards—Each card which con 


tains one or more values of properties 
for a particular compound must also 
have sufficient identifying information 
to specify the compound. Great 
problem of how much 
identifying should be 
punched into eac h { ard. The scheme 
shown in Table A was finally adopted: 
is illustrated by the 


ot 


care 
was given to the 
information 


The = heme below 
data card for the 
shown in Figure 2 
Phe 5 columns for the table number 

subdivided into 


of 
for 


viscosity benzene 


> columns for the 
the table number 

the letter com 
numerical part of the 
the parti ular 
hydrocarbons to which the 
The letter designa 
tion signifies the particular group of 


are 
numerical part 
columns 
The 
number 
of 


one 


and 2 
ponent. 
table 


Zroup 


signifies 


given belongs. 
properties concerned. 


Column 6, labeled “footnote” is used 


in two ways 


punch 


values 


contain the com 
vroup 


pound number within a given 
1) 


Columns 9. 


Column indicates the physical state 
of the compound in cases where it is 
desirable The for 


the state is as shown by 


lable B 


to designate it. code 


quite simple. 


TABLE A 


Colums on 


the Card Sigmbhecance 


TABLE 8 


Segnihcance 
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igure 3. Data card giving the heat of formation, entropy, and free energy of formation at 25 C 
for 2,2,4-trimethylpentane 
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Figure 4. Data card giving the heat content function for 2,2,4-trimethylpentane 


the 
Figure 2 


the card for Vis 


show n 


that 
benzene 


It is 


cosity 


seen 
ol 


YIVes values for benzene in the liquid 


state 

The field 
formula is 
The first 
13. 14. and 
the letter Cis 
carbon, columns 


for the 
subfields 
} columns 
1 
denote 
15 


numb I 


of Il columns 
divided into 3 
a held 


' 
in whi hin column 


one is 


pune hed to 
14 
the 
the 
lO to 


are 
of 


( ompound 


and and 


used for pune hing 


carbon atoms in 
Similarly 19 are 
vided for punching the letter H 
the of hydrog 

olumns to 23 provide four 
to take ¢« 


halogens. ete. 


columns pro 
and 
atoms 


number en 


1) ad 
columns are 
the 


sorting. a 


ditional 
oxygen. sulfur. 
For olf 
number of digits is pune hed for 
the 
three 


atoms. 


eum consistent 


tut h 


compound, namely two for num 


ol 


number 


for 
The 
that 
COG 


carbon atoms and 


of 


card 


her 
the 


Viscosity 


hydrogen 
therefore shows 
benzene, €,H.. is 
HOOG 

The ol 


columns as described it 


punched as 


first 25 


previous 


the 
the 
paragraph has been followed for all 
More 


in 


arrangement 


the compounds and properties 
the 
these columns is interpreted (printed ) 


over information contained 
on the second line of interpretation on 


columns 6 and 


The 


each card, for 


] ) 


except 


(footnote and state) formula 


REFINER 


obviously does not distinguish between 
Isomers However. the compound nui 
ber and the group number (numerical 
part of the table number) determines 
the of the 


for a cases where 


identity compound except 


few a compound 

kor eX 
as the first 
alkyl ben 


first com 


or more 
listed 

the 
and also the 


the normal alkyl! 


given in 2 eroups 


ample benzene Is 
compound in 


froup ». 
zenes 
pound in feroup 21 
to ( 


vives a 


henzenes ¢ 
lable 4 


designations 


of the letter 


the 


list 
identifying variou 
properties tabulated 

General Considerations 
I aried Precisions 


J alue s 


The actual property 


ao] Property 
values for each 
punched in card col 
The 
columns allotted to each property value 
lo 
values containing the 
of digits. Since the 
given property value is 
the 
lo 


numbe ! 


compound ire 


umns starting with 27 number of 


includes just a sufficient number 


number 


accommodate 

eatest 
precision of a 
the 


number 


same for all compounds 
of digits In 
positive indication of the 
of digits in a particular value. a “Y 


not 
Varies order 


vive 


is punched in the first column of the 
field beyond the 
providing that the number of 


significant digit 
digits is 


less than the maximum. For example 


14, 





wr m the card shown in Figure 


that in columns 28 to 34 the values 
ft the heat of formation in the p 
table have allotted 7 digits of 
hich three precede the decimal point 
lf a heat of 
is given to only two decimal places a 


y punch is third 


ition to 


hee tN 


value of the formation 
inserted in the 
decimal po signify 
third 


it ivailalele In the 
Y° p 


interpretation 
meh shown a in aster 


een on the ecard in bivure 


P24 methyl pe ntane that the 


keal 


rative 


ol formation is Ser 


I! thre \ il it may le me 


TABLE 3 
Properties and Their Letter Designations 


Properties U mets 


that the 


ind fourth decimal places are 


the first column of the field is reserved 


for an _ 


value. If a 


punch to signify this 


negative value is omitted 
entirely from the printed sheets a “Y™ 
is punched in the first column of the 
held 

Lxceptions lo the 
made for the 12 
tables. r.s.tucu-ku-G.viv- kev 
ind y. The columns as 
each of the helds is 
This result in 


above rules are 
thermodynamic 
(,.weXx. 
number of 
“1 red to three 


made uniform some 


blank 


bor example for the r 


some of the cards 
tables, it i 
<r rn from the card shown int | isrire ] 
that col 
and 59. are blank for 
temperatures tt K are 
and therefore. no 
in the u-l 


columns on 


»”) 


lor 2.2 
) 


b-trimethylpentane 
umns 27, 45, 
the reason the 
niece 


ssarily positive 


sion is needed However 
tables, the temperature is expressed in 
k and the 
\ prune hes to indicate negative values 
and ©41. are 


foregoing columns contain 


columns 32, 45 
table 


function 1 


Similarly 
blank on the r 
the heat 


prositive 


‘ ards bene ius 


content always 


2) Propertie sh hich Are Given 
Different Temperatures 

The 29 classes of tables as indicated 
by the letter designations fall into two 
Tables a, a-k. bo i, m,n. p. gq 


Various properties of com 


groups 
ind Zz. give 
pounds at one or two 
ws 25 C. For these 


le rape ratures 
tables 
contain all 


such at most 


2 sufficient to 


ecards are 
the data for one compound However 
for the tables the 


uch as heat 


remaining values 


viscosity capacity, et 
ire given for many different tempera 
Phe thermo 


regular in 


tures for eas h compound 


dynamic tables are quite 
their range of values of the independ 
namely, temperature 
tables of 


and density, the range of temperatures 


ent variable, 
However. for the Viscosity 
varies considerably among the various 
compounds One method of 


this problem would be to punch only 


handling 


one property value and its correspond 
How 
this would result in a complete 
hOO.O00) 


ing temperature on one card 
evel 
deck of cards of the order of 
and would be unwieldy in its use lt 
was. therefore, decided to punch as 
values in a given ecard 


many prope rty 


is could conveniently be inserted. For 


specihe applications the user might 
wish to reproduce the data into sep 
irate cards 

In order to achieve a consistent sys 
tem of punching which would be con 
venient in actual machine operations. 
it was considered essential to have a 
hixed 
the cards kor 


listed in the c 


irrangement of temperatures in 
example, for all the 
tables. 
is from 


compounds 
the extreme temperature range 
200 €. Viseosities are 


AK to elven 


tS €. intervals and 4 viseosity values 


can be accommodated on each card, It 


would, therefore, require 21 cards to 


show the &1 viscosities for compounds 
which cover the full temperature range 
However this is not the case for any 
one compound, Each compound covers 
a portion of the range between 200) 
and 200 CC. The system adopted for 
handling the 


peratures lor 


various ranges ol tem 


which the 


ivailable sus to 


Viscosity 
values are number 
the cards from | to &l. in which card 
contains the tem 


195. 190) 


number tt alway 


iW) and 


peratures 
185 ¢ 


next | temperatures, el 


card number 2 contains the 
The first card 
for which viscosities are available for 
1 given compound is indicated by a 


Thus for 


first vis 


one punch in column 26 


benzene table Se shows the 


This is punched 


value for 5 ¢ 
second held ot card number 11. 


Comsity 
im the 
since this card gives the 
0. 5. LO, 15 ¢ 
data for benzene 
first 10 ecards, 
peratures less than O C.. the 


temperatures 
there are no Vis 
to be 
that is. for tem 
Lith card 


in column 26 


Since 
cosity inserted 


im the 


contains the 
In this 


one pune h 


manner. cards for which no 


ivailable need not be included 
for a given compound 

The highest temperature for which 
shown for benzene 
> ( This 
occur in the second field of card num 
her 15 no data to be 
inserted into cards 16, 17 an X is 
prune hed into column 26,0f card num 


that it is the last ecard 


viscosity data are 


in Table 5e i value will 


Since there are 


her 15 to show 
in the series 

at all 
exist for a particular compound within 


In those cases where no data 


a given group. but the compound is 
shown on the printed sheets, the identi 
f\ing information through column 23 
Is punched. Phe card number in col 
umns 24 and 25 then shown are OO 
No data being available, the remaining 
columns ol the card are theretore 
blank 


In some tables, such as u-l 
heat 


giving the 
content for various temperatures 
TABLE 4 


Arrangement of card numbers and card 
columns for the data on heat content for 
the ideal gas state in the u-E tables. 


CARD COLUMNS 


59 to 63 


" % 27 te 31 t3 to 47 


Card Nambers Temperatures in F 
; . 
"1 200 
“ ) 





Fable | u-l 


contents for the 


in | 


“ hic h 


lor example. the 
heat 
paraffins C, to ¢ 


vives 
values are given 
100 | 
other of 


Conserve 


for temperatures such as 
which do not occur for any 
the u-E tables. In 


cards, these “special” temperatures are 


order to 


shown on cards designated as card Ol. 
etc.. in columns 24 and 25 containing 
fy a oe OR 
punch in column 26. This signifies that 
additional cards for a 


and a supplementary 


these cards are 
few compounds, 
kor the u-l 


and temperatures on each card are 


tables the card numbers 


shown in lable | 


(3) Footnote s 

On the printed sheets, footnotes are 
frequently given along with the data 
to indicate various points such as the 
fact that the substance is a supere ooled 
These footnotes obviously can 
How 

quite im 
know their 
therefore. decided to 


liquid 
not be punched into the cards 
cases it ts 


ever, in most 


portant for the user to 
contents. It was, 
insert a simple code into the cards to 
indicate the presence of a footnote on 

Accordingly. the 
held for 


footnote” 


the printed sheets 


last column of the a property 
value is labeled and is used 
in conjunction with the code shown in 
lable ¢ 

The number six code in the footnote 
column is used, for example. in ordet 
to designate an absolute 


of 298.16 hk In the 


tables, this temperature ts frequently 


temperature 


thermody rane 


used. Wherever it occurs. it is prunrne hed 
as 298 rather than 298.16 


order to 


This device 


is desirable in achieve con 
sistency in the number of card columns 
assigned to the temperature field. and 
to eliminate the necessity of assigning 
two columns for decimal places be 
cause of this one occurrence 

Wherever possible, the footnote as 
riven on the printed sheets is incor 
into the punching. Fer ex 
Table 27A. the refractive 


index for naphthalene (compound No 


porated 
ample, in 


|) is given in parentheses in the 25 ¢ 
5898. with a 
which states that the temperature is 
&5 C. On the card, the value of 1.5898 
is punched for the refractive index in 
The temperature in 


column as | footnote 


columns 53 to 58. 


columns 51 and 52 is punched as 85 


rather than 25 


{ L) Discussion of Spect fu Tables 


TABLE C 


Sigathecance 


PETROLEUM 
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Figure 5. Data card giving molecular weights 


a) “vy” Tables In the vy tables 
the logarithm of the equilibrium cor 
stant of formation at O K. is 
for compounds Vhis ts 
the card as 999.999999 tovethe 
a © in the footnote 
signify that the 
identical with that 


ritnnvate 
punched mito 
with 
column 12. to 
value punched is not 
iven on the printed 
sheets 

bh) Molecular 
cards have a 
arrangement than the 
This table is de 
on the printed sheets and j 
as D-1 (to denote 
of the card 
values are 
the card shown in Figure 5 
lables. r,s 
properties 
CH 


are shown on the printed sheets 


Wei hit The mo 


lecular weight slightly 
different 


data cards 


other 
signated a 

punched 
column + and 5 
hive molecular weight 


wwe on each card ius i> 
ern by 

tc) Thermodynamic 
y kor the thermody nami 
‘roup 


pune hed into 


value of inerement pet 


incremental values are 


separate « irds. The formula is show1 
as CH 
shown as 0 

For the 


branche d-ech un he planes ind 


and the compound number i 


heat capacity of the 
oclanes 
footnote 
data be 


capacity ol 


the printed sheets contain a 
to the effect that until 
available. the heat 
any branched-chain heptane or octame 
may be taken to be equal to that of the 


hy dro arbon 


come 


normal Con equently 
for each of the compounds shown on 
the printed sheets. the heat capacities 
hydrocarbons 
with 


viven for the normal 


are punched into separate cards 


an appropriate punch for the footnot 


(5) Inte r pretation of Pala 


In all cases made alon 
the top of the 


) of the property values, \ 


provision 
ecard for interpretation 
(printing 
punches in the card are interpreted i 
ns and Y punches 
asterisks. The footnote col 


umns are not inte rpreted 


minus sig ire inter 


pre ted as 


Uses of the Cards 
On the 


seriptions 


foregoin payes detailed ce 
have bees iven of the de 


velopment of the arrangement inl 


odes that have been used in transfer 
rine the 
punched cards 


data from printed sheets to 
The uses to which these 
cards may be put are so varied that it 
would be impractical to evaluate them 
However, it 


im any complete Se rse 


may be mentioned that one of the im 
portant uses anticipated for the cards 
is that of searching for specific com 
having ranges ol 
No atten pt will be made to 
describe the operations of the various 


Nevertheless 


itmay be stated that cards correspond 


pounds specified 


propertie 
punched- urd machines 


range of properties 
of the collator 
properties of interest 
of ecards, the 
matched 


ing to speerhye 

he obtained by use 
or sorter, TE the 
ire on different set 
ets, aller 


by means of 


Iwo 
selection, must be 
the collator. In order to 
list out these properties together with 
the names of the hydrocarbons the 
matched decks of then be 


sorted on compound number and class 


cards must 


number in order to bring together 
values of the two properties for each 


These 


collated (merged) with the name ecards 


compound cards must then be 


bor compounds hay 
all the 


cards will precede the corresponding 


for final listing 


ing more than one name, rain 


data card 
For computing applications it would 


hve desirable im « meost cases to repro 


duce from the original set of cards 


into a new et containing only one 


property value per compound per 


card. Specific computational procs 


dure would depend upon the par 


tieular equipment available ito oeach 


installation 


Availability of the Cards 


Information regarding the avail 


ability of the p inch cards containing 
the data on phry sical and thermo 
ol hydrocarbon 


API 


obtained 


dynamic properties 
ind related compounds of the 
Research Project 44 may be 
American Petroleum 
Project V4. Atten 
Rossini. Carnegie 
Pittsburgh 13 


hy writing the 
Institute Research 
tion of Frederick D 
Institute of Technology 
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Dynamometer laboratory includes 16 engine test stands 


Isolated engine and dynamometer bed plate mounting prevents cross 


vibration 


New Automotive Laboratory Opened 


COMPANY (In 
building 


facilities for full-scale 


STANDARD OM 
diana) has added a new 
with complete 
fuels and 


engine testing of automotive 


lubricants to its extensive automotive 


laboratory at Whiting, Ind 


The new building and dvnamometer 
laboratory are adjacent to other build 
Standard s 


where the company s program 


ings in research center at 
Whiting 
for deve loping new and Improve d au 


tomotive fuels and lubricants is con 
ducted 

Every needed facility is at hand for 
the measurement and control of oper 
make, size 


that ex 


ating conditions for every 
or type of automotive engine 
ists or can now be anticipate d. officials 
declared 

In the new laboratory are 16 engine 
test stands, each with dynamometer 
ind other modern control and measur 


ing mstruments 


I riceitie 


ire mounted « 


and dynamometer bed plate 
m sepuirate three-ton con 
foot directly 
Isolated 


foundations which 
building 
and from othet 
these 


crete 
on sand under the 
from each other 
of the 


tions eliminate 


building separal founda 


cross vibration 
building adds 
automotive 
established 


1925 


The new 15.000 


square feet to Standard’s 
laboratory, which was first 


us a separate research unit in 


Lea the typical test engine and dyna 


mometer set-up, the design and at 


rangement of equipment permit precise 


4) 


control of engine <peed and operating 


conditions over a wide range of situa 
Lions 

Since the separately foote d test stand 
foundations do not permit basement 
exhaust gas outlets 
fuel, 


lines are 


type construction, 


as well as electrical water, and 


other service channeled 
through tunnels cast in a concrete sub- 
floor 


ards of exposed connections, all pres 


lo minimize the clutter and haz 


well as 
leads 


control 


sure and vacuum lines. as 


thermocouple wire and control 


are carried between engine 


panels, engine, and dynamometer in 


trenches below floor level. 


Fuel supply lines are mounted on 
the building 


stand, Reg 


wall adjacent to each test 
rular and special fuels may 
be supplied to each engine from tanks 
outside the building 


The new automotive laboratory has 


its special tank farm. There are ade 
quate fac ilities for making up and stor- 
ing commercial, special purpose, and 
experimental fuel blends for spark ig 


Ethyl 


ite luded 


nition, diesel, and jet ¢ 


fluid blending 


nvines, 
facilities are 


1) 





Correlating .. . 


Equilibrium Flash Vaporization Data 


Petroleum Crudes and Fractions. Part II 





From the correlations discussed in Part I this simple nomographic chart is 


made. Try this time saver. 


Edward H. Ten Eyck and Donald F. Othmer, 


hn Ir it Br kly 


EXAMINATION of experimentally 
* or caleulated® EF\ 


fractions or 


determined 
curves of petroleum 
crudes at two different subatmospheri¢ 
are almost equi- 
other throughout 


differences of 


pressures shows they 


distant from each 
their length: i.e.. 
perature for the same pressure differ 
about the 


the entire range of percent vaporized 


tem 


ence are same throughout 
The next step is to correlate the verti 
cal or temperature displacement of the 
curves with changes in pressure 

Che straight lines of Figures 3 to 6 
indicate that. as always for this typ 
of vapor pressure plot, a nomograph 
may be readily constructed using a 
vertical logarithmic pressure scale on 
the left and another 


temperatures on the 


vertical scale of 
right. calibrated 
from values corresponding to those on 
a logarithmic scale for the Vapor pres 
Intermediate between 
these two general scales. good for all 
of all of all 
there will be a locus of the 
the relation for 
this 
vaporization 


sure of water 


Vapor pressures ty pes 
materials, 
pomts representing 


an individual material: in case 
for a fixed 


line of a plot such as Figures 3 to 6 


percentage 


These focal points, a separate one for 
will fall 


on a third scale between the first two 


each percentage vaporized, 


These focal points are empirically lo 
cated and form a straight line for ma 
nature, as for a 


hvdro 


terials of a similar 


homologous series of pure 
carbons 

The nomograph of Figure 8 (repro 
duced on the following page) was so 


A dotted line for the focal 


points of normal paraffins was added 


constructed 


simply to demonstrate application of 
Nhe list 
deter 


temperature of 


this plot to homologous series 
of the solid scale allows ready 
an EF\ 


fraction for a 


mination of 
any crude or desired 


pressure, or vice versa from another 


FV te mperature at the corresponding 


Part 1 


PETROLEUM 


pressure In use, the temperature at 
the known 50 percent vaporized pont 
and the total 


by a straight line 


pressure are connected 
Phe foeal point for 
the mixture is at the intersection of 
this line with the diagonal solid focal 
point line. By swinging a straight edge 
to values of pressure on the left axis 
the corre sponding temperatures on the 
for the 50 


pont, or vice 


right axis are easily read 


pereent vaporization 


versa. Care should be used not to ap 
proach the critical temperature of the 
mixture. While the 50 percent vapor 
ized point is the one most frequently 
concerned because it is in the 
of the data and therefore known with 
better 
pressures for other percentace 


center 
precision, the temperatures oF 
Vapor 
ized points can he found in this man 
ner. Thus it is possible to develop the 
entire EFV curve at any desired pres 
sure. if it is known at one pressure 
The use of this chart may be exem 
vlified with the experimental data of 
Othmer. Ten Evek Tolin'® at 49 
mm of mercury for the Mid 
0) per 


and 
pressure 
Continent heavy naphtha. The 
cent vaporized temperature is 172° F: 
find the 


construct 


and it is desired to corre 
sponding temperatures for 
ing a flash curve at atmospheric pres 
sure. A straight edge is placed hetween 
the 149 mm point on the left-hand pres 
sure scale and the corresponding 172 
temperature 


point on the right-hand 


scale. The pomt ts noted where the 
straight edge crosses the diagonal focal 
point line. Relaying the straight edge 
on this point. and extending through 
760 mm, a boiling temperature of 316 
F is obtained 


value.) 


(This was also the ex 


perimental Similarly. there 
may be obtained values for other tem 
peratures corresponding to other per 
centages vaporized. and the whole EF\ 
curve may be constructed. An alternate 


REY 


ye reent 


would be to draw. the 
through = the 


point and equidistant from the origi 


method 


curve new 4) 


nal curve 


REEINER 


\ quantitative measure of the accu 
racy of this method is presented in the 
table. Errors 
in extrapolating the temperature at the 


accompanying obtained 
lowest experimental pressure to that of 
the highest experimental pressure, as 
illustrated in the previous example, are 
shown for six of the systems studied 
If data have been taken at 
the error obtained by 


two ofr 
more pressures, 
this 
the focal points can be established 
this 
two tor 
their re 


method is greatly reduced since 


with much greater accuracy In 


case the intersection of the 


more) lines drawn between 
spective temperatures and pressures is 
used for the This point 


may be slightly displaced from the di 


focal pont 


line drawn to represent the 
focal 


a general line for all petroleum mate 


agonal 


locus of points, which is only 


rials and not as good an indication as 
a determination from values taken at 
two or more pressures of the specif 
crude or fraction. Temperature read 
ings at other pressures are obtained 
simply by moving the straight edge to 
the pressure desired, aligning with the 
focal point and reading the tempera 
ture on the right-hand scale. The accu 
racy of the data obtained by the use of 
two points is shown by the logarithm 
of total vapor pressure versus the loga 
rithm of the vapor pressure of water 
plots shown herein. In all eases stud 
ied, the lines are practically straight 
over the entire 

The general applicability of this 
type of alignment chart is illustrated 
by using the focal line for normal pat 


affins 


and can be used directly 


pre ssure range 


Figure 8 was constructed for 
to determine 
Vapor pressures at various tempera 
tures for pure compounds, as well as 
any mixtures if the vapor pressure al 
known so that 


two lines to give an intersection can be 


two temperatures are 


drawn 


(See nomograph, Figure & on next 


pace 


End of Part Il and series 
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Figure 8. Pressure- Temperature 
for a given percent vaporized on left and right scale 
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Nomograph for Petroleum Fractions or Crudes 


Use of Alignment Chart for Determining 
Boiling Temperatures of 50 Percent 
Vaporized Points 

Dota for Lowest Experimental Pressure were 
Extrapolated to Give Calculated Dota at Highest 
Experimental Pressure ond the Percentage Errors as 
compared with the Experimental were Calculoted 
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To use, locate known equilibrium pressure and temperature 


respectively. Intersection with solid line in center gives the focal point. A line drawn 


through this point to any other pressure gives the corresponding temperature, or vice versa, for this particular percentage vaporized. This 
same chart may be used to indicate temperatures-pressure relation for any other material or mixture. The corresponding temperatures at two 
pressures are connected. The intersections of these lines are focal points determining all other temperature and pressure relations. Two such 
focal points for two members of a homologus series may be connected to give a focal line good for all members of the series—or any mixture 


of members 
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1. Tapping the sample 


On the spot... 


Asphalt Quality Test 





FIGURE 1 


7. Stirring the sample 


THE EXPERIMENTAL PROCEDURE— 


3. 


The actual test 


This novel method for checking the quality of asphalt from topping 


is rapid, inexpensive, and accurate. 


Robert E. Weaver and M. M. Gilkeson, 


ty of Louisiana 


he jlane | ver 


Al 
Yew red 


RECENTLY 
test for asphalt quality has been de 
veloped at the Tulane University Prac 
School. This 


hased on an empirical correlation be- 


A novel on-the-spot 


tice method, which is 
tween the standard penetration speci 
the kinematic 


(as measured with a 


fication and viscosity 


“cup” viscosim 
eter). presents an inexpensive, rapid, 
vet highly adequate control indication 
for asphalt topping units. 


The standard ASTM 


requires nearly an hour from the 


penetration 
lest 
time of sampling to the time penetra 
tion test values can be reported back 
to the topping unit. Cooling the sam 
ple tapped at 500 F. to the 
necessary thermal equilibrium at the 
standard test 
for instance, requires considerable 
the 


down 
temperature of 75 F.. 
addition. 


time. In penetration 


hey 1052-—9P 


TROT 


value is critically dependent on the 
other test conditions, in particular, on 
the accurate timing of the five-second 
free fall of the penetrometer needle 


both 


the speed and accuracy of the penetra 


These factors significantly limit 


tion test 


Advantages of Cup Viscosim- 


eter The cup Viscosimeter, on the 


other hand. provides the means for 


a high-temperature test which can be 


run at the unit site. And the simple 


experimental procedure involved dem 
onstrates its advantages over the pene 
trometer test. as well as over the 
Saybolt 


in refinery laboratories. The cup vis 


and similar tests now in use 


cosimeter consists of a metal cup of 


approximately 10 cubie centimeters 


REEINER 


dished 


pierced by a machined, 0.106-inch ori 


capacity whose bottom is 
fice. The actual test procedure involves 
no more than inserting the cup into 
the asphalt. stirring until a uniform 
temperature has been obtained, and 
then lifting the eup quickly from the 
sample (see Figure 1). The time in 
terval between the initiation and break 
of the 


hice is 


resultant flow through the ori 


less than five minutes 


measured entire test ac 


tually requires 


In addition. the troublesome tempera 
ture equilibrium problems is mini 
mized since the cup data can be based 
convenient initial 


the 


on any tempera 


ture if cooling occurs at a uni 


form and reproducible rate. kor a 


viven initial temperature and rela 


tively uniform climatic conditions 
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founded \ 
fact that 
and ol 


this is well 


further advantage 


assumption 
lies im the 
small 


the cup Viscosimeter ts 


simple shape. The apparatus is easily 
handled, and the orifice is readily a 
cessible for cleaning purposes 

Phe theoretical basis for correlation 
of the penetration with viscosity is 
seen in the fact that both tests actually 
measure the fluid’s resistance to inter 
nal shear. In fact, the penetration test 
was designed originally to give a rela 
and Saal 


show n 


tive measure of viscosity 
Koens . 


that the two properties are intimately 
related 


and others‘ have 


Convenient Plot The pertinent 


variables of the test can be most con 
veniently represented by a plot of the 
time-of-flow versus the temperature of 
the asphalt (at flow). 
with the penetration test 
values as the parameter. Figure 2 pre 


initiation of 
standard 


sents such a correlation based on the 


work with asphalts ol 609 to 
data 


iuthors’ 


250 penetration The have been 


360 
TEMPERATURE 


350 
(°R) 


Figure 2. The test correlation ( Baxterville base) 


plotted on a synthetic non-linear co 
ordinate system which produced paral- 
lel straight lines for the penetration 
(The coordinate system 
was of the 
data when plotted on linear coordi- 
nates and was developed simply by 
fitting the ordinates so as to describe 
the data by a straight line.) While the 
system describes an exponential fune- 


parameter. 


suggested by the nature 


tion of some sort, it was not found to 


approach any of the more conven- 


tional systems 
This checked 


confirmatory runs made at an asphalt 


correlation was with 
topping unit, which indicated a repro- 
within plus or minus five 
percent. As the asphalt is still identi- 


fied within the commercial penetration 


ducibility 


grade” specification, it does not ap 
pear that this is a limitation 
on the use of the method as an on-the- 


scTious 


spot test 

The data presented in Figure 2 are 
applicable only to asphalt derived 
from Baxterville crude and are based 


upon a cooling rate corresponding to 


Perr 


a surroundings temperature of about 
SO F. However, the extension of this 
relationship to other materials or con- 
ditions can be made with little dif 
ficulty. 

The type of test presented here has 
already found considerable use in the 
paint, varnish, and lacquer industry’ 
and it should find a useful place in 
the petroleum refinery where the ex 
pense of continuous indicating or con 
trolling instruments is not jusified. 
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Modern Grease Plant Goes on Stream 


Novel design features of this huge new Canadian plant include: 
® Centralized control of operations 

® Unusual weighing techniques for ingredients 

® Hot and cold oil kettle cooling 

® High capacity deaerator-dehydrator 


Cc. O. Rinearson' and C. W. Nofsinger 


“MOST MODERN grease plant on 
the American continent.” 

This comment was made by an old 
timer well known in the 
ness after looking over British 
can Oil Company's new grease plant 
at their Clarkson Refinery 
Canada. This 
lion pound per year plant started in 


vrease busi 
Ameri 


near lo 
ronto modern 15 mil 
April and produced several hundred 
thousand pounds of grease in its first 
two weeks’ operation The indications 
are that the plant will easily attain its 
rated eight 
hours per day. five week 
The cost of the plant Was approxi 
mately $1,500,000 

The ¢ W. Nofsinger Company of 
Kansas City. Mo. was in 
the engineering design. \ \ 


strong ot Toronto designed the 


capacity when ope rating 


days per 


( har ve ot 
Arm 
build 


ing, British American carried out pur 
chasing and expediting as well as the 
off-site work, Pigott 
tion ompany of Toronto was the gen 
The se forces 


bined to provide the company with a 


while Construc 


eral contractor have com 


plant which represents the last’ word 
in complete grease manutacturing and 
handling facilities and is capable of 
producing a full range of greases of 
consistently high quality and uniform 
ity Production from the plant will 
supplant the products formerly put 
chased by the company to supply its 
market for solid lubricants. Raw ma 
terials to be 


plant will be almost entirely of Cana 


processed in the new 
dian origin. The petroleum oils being 


used are naphthenic lube oils from 
the company’s Montreal East refinery 
and paraffinic lube from the 
Clarkson refinery. The finished grease 


will be distributed thruout Canada 


oils 


greases for 


The principal types of 


REINER 


which the facilities were designed to 


manultacture include calcl1um preases 


sodium greases. lithium greases, bar 


ium greases, mixed-base greases and 


non-soap greases. Raw materials re 
quired for the operation of the plant 
include a full range of fats and fatty 
acids, both saturated and unsaturated 


The different 


volved in the 


basic ingredients in 
sapontiication processes 
are purchased to rigid specifications 
to ensure the highest quality of soap 
a wide 


The rine ral oils ine luce range 


of viscosities and types 

of this 
@ Centralized control of operations 
® Weighing of all ingredients used 


mak ny 


Unique feature plant are 


in grease 
@ Hot oil heating 

ing of kettle 
® Pressure-vacuum « 

kettles 
® Hich 


dy itor le aerator 


and cold oil cool 
equipment 

ontactors and 
and dehy 


capae ity 





Figure 2. This special design deaerator-dehydrator is vacuum operated to remove air and moisture 


The building. of concrete block con 
struction, covers an area approxt- 
100 x 24) feet. That part of 
the building which houses the 
tanks, kettles 


laboratory and other process and util 


mately 
storage 
contactors pilot plant 
ities equipment, is three stories high, 
while the section occupied by the fill 
ing lines, warehouse and shipping de 
partments is of single story construc 
tion. The plant is located alongside a 


railway spur linn and a cove red load 
ing platform extends the entire length 
of the building to facilitate the 
dling of 


terials 


han 
incoming and outgoing ma 


Provision is also made for 


shipping by truck transport 


The grease manufacturing equip 


ment is distributed over three floors 
The third floor houses principally the 
weigh tanks from which charge stocks 
floor below The 


several im 


flow by gravity to the 
second floor is the site of 
portant operations. The furnace and 
the oil located 


here. The centralized control board on 


circulation pumps are 
this floor makes for convenient opera 
tion of the entire grease-making proc 


checking 


formulations, the 


ess. In order to facilitate the 
of ingredients and 
vrease testing and pilot plant rooms 
in close 


are located here proximity to 


for a cur 


the manufacturing area second 


floor also has storage space 
rent supply of dry chemicals. On the 
first floor are located 
other tanks, charge stock pumps and 
frease finishing and packaging equip 


He Te 


a pressurized electrical control room 


storage and 


ment also are the offices and 


Empty and filled container storage 
space is located in an adjoining single 


story section of the building 


Both indoor and outdoor 
facilities are provided. Oil and tallow 
be unloaded from tank cars by 
a pump provided for this purpose at 
the unloading rack. The oils may also 
he brought from the refinery lube oil 
tanks. Five storage 
tanks are provided for miscellaneous 
lube oil stocks. Each of these has a 
built-in suction heater 


~t rviced by its 


storage 


may 


storage outside 


steam and is 


individual reversible 


pump. It is possible, by means of 
flexible hose and couplings, to pump 
from any tank, either indoors or out. 


tank 


into any other 


Indoors stored in six tanks 


and are maintained at above room 
individual 
built 


acid and tallow 


temperature by means of 


suction-type steam heaters into 
the tanks. The fatty 
tanks are insulated and have 
side entering mixers. These materials 
120 to 150 F. by 


steam heating coils on the 


storage 


are maintained at 
means of 
outside of the 
tanks 
and indicators are 
inside tank 


serviced by an 


conical bottoms of the 
Adequate temperature controls 
provided for each 
Fach tank is 


pump for 


and heater 
individual 
pumping out and for recirculation 
through the heaters 

The flow of process materials from 
tanks is 
from the board by 
of hand control valves. In addition to 
the seale dials at the equipment, re 


mote dials are provided within view 


storage to weigh controlled 


instrument means 


ing distance of the control panel so 
that weighing can be done by the op 
erator at the panel. The piping at the 
tanks is that the 
materials can be returned to 


Each tank is pro- 


weigh arranged so 
proc eas 


storage if necessary 


vided with a high level signal and 
alarm and emergency overflow to a 
tank provided for this service. The 
tallow weigh tanks are wrapped with 
outside steam while the two 
weigh tanks for oil have coils on the 
outside of the cone bottom only. 

The furnace is gas fired and is auto- 
matically controlled with necessary 
safety features. The oil circulation rate 
thru this furnace is 1500 gpm. The 
furnace is unique in that transfer rates 
of 40,000 to 50,000 Btu per hour per 
square foot are easily maintained over 
a period of many years. Since no de 
posits form on heating surfaces, main 
tenance is at an exceedingly low level 
Thermal efficiency exceeds 80%. 

Several sizes and types of reaction 
kettles are provided for the sake of 
flexibility with respect to both quan 
tity and type of grease to be manu 
factured. The 15,000-pound and 8000 
pound kettles may operate under vac 
uum or at pressures up to 150 psig. 
whereas the 12.000-pound kettle has a 
flat top and is for operation only at 
atmospheric pressure. All of these ket- 
tles have jackets thru which heating 
oil and, on occasion, cooling oil may 


coils 


be pumped. Two smaller kettles, one 
of which is jacketed, are for the man 
ufacture of cold sett greases. Still an 
other small kettle is used for melting 
tallow and other compounds and can 
also tank. The 
6000-pound contactor is common to 
all these kettles. It is used primarily 
for carrying out the saponification re 
action, but it may also be used for the 


serve as a rundown 


dispersion of soap into the oil when 
required. All kettles are equipped with 


mixing in the con 


mixers. whereas 
tactor is by means of a high circula 
tion impeller in the center of a cit 
culating tube located at the bottom 
of the vessel 

When a batch of grease is finished 
it is pumped from kettle thru a col 
loid mill. The pump is specially de 
signed to maintain the 
quired in the handling of the different 
grades of grease. The purpose of th 


pressures re 


mill is to bring about homogeneity of 
product and to improve the mechan 
ical and storage characteristics of the 
From the mill. the 
dehydrator -deaerator 


lubricant oreast 
passes to the 
This equipment. again of special de 
sign for this plant. operates under 
vacuum to remove entrained air and 
Removal of 


any undesired moisture 


the air increases the oxidation resist 
ance of the grease and allows the prod 
uct to assume the normal color of the 
When the grease 
deaerator it is pumped to one of the 
line filling stations 

drawn 


oils used leaves the 


three conveyor 
The 


from the 


grease. in all cases. is 
kettles at the first floor level 
passed thru grease mill 


and mav_ be 
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and dehydration equipment or directly 
to packaging as desired. This finish- 
ing equipment is of high capacity, i.e.. 
800 to 1000 pounds per minute. 

Packaging of 100-pound kegs, 25- 
pound pails, 10-pound and 5-pound 
cans is done automatically. Drums of 
100-pound capacity and the kegs are 
filled at the maximum rate which can 
be handled by the finishing equip- 
ment. Containers such as the 25 to 35- 
pound are filled at the rate of 15 per 
minute and 10 and 5-pound cans at 
a rate of 30 to 60 per minute. 

Full use is made of conveyor sys 
tems. Conveyors have been arranged 
for unloading the empty containers 
from freight cars to the empty con- 
tainer storage area, located adjacent 
to the packaging area. Another con- 
veyor brings the empty containers to 
the packaging area where they are 
filled, weighed and stenciled. The filled 
containers are loaded onto pallets 
which are taken by a gasoline driven 
fork truck to the storage area. Space 
is provided to store 500,000 pounds of 
grease in containers which hold 5, 10. 
25, 100 and 400 pounds, respectively. 

The actual grease making operation 
may be described briefly as follows 
(See Figure 1): 

The contactor is charged with the 
required amount of fat or fatty acid 
and heated to 200 F. in less than ten 
minutes. When this temperature is 
reached, the alkaline dry solids which 
have been weighed during the heating 
also charged to the con- 
and the outlet valve 
The temperature is then raised 
rapidly to 350-100 F. The 
is then about 79 psig. When this tem 
perature is reached, the soap is flushed 
into the finishing kettle. which has al 
ready been partially filled with oil 
and heated to about 200 F; the quan- 
tity of this oil is generally sufficient 
to bring the kettle contents to 40 per 
cent of the hatch is 
in some again to 
550-400 | 


process are 
tactor vapor 
‘ lose d 


pressure 


final volume. The 
then heated 
During this operation a 


Cases 


large part of the water will be vented 
off. When closed kettles are used. the 
gradually and 


pressure Is reduced 


eventually a vacuum may be applied 


by means of a steam jet ejector in 


order to reduce the water content to 
the required amount 

At the end of this operation the re 
maining oil is charged to the kettle at 
1 temperature sufficient to reduce the 
overall batch temperature to the propes 
packaging or milling temperature 
150 to 250 F. In 
sore it is necessary to circulate 
cooling oil through the kettle jacket 
Facilities are provided for this pur 
The grease is circulated for 10 


which ranges from 


prose 


minutes longer to produce a uniform 


Figure 3. All weighing tanks are equipped with high and low level alarms and can be remotely 
controlled 


product. Then it is pumped from the 
kettle thru the mill where it is homog- 
enized, then thru the deaerator where 
air and moisture are removed to the 
desired extent before packaging. 

The cycle for sodium grease as de 
scribed above, usually takes slightly 
less than two hours and is sufficient 
for the 15,000-pound kettle operation 
when the grease is packaged in large 
containers. Of this time, the contactor 
is used slightly less than one hour for 
the batch. To make the 
duction rate of 60,000 pounds per day. 


de sire d pro 


to make less than two 
full batches per day in of the 
three main kettles. The contactor will 
he in operation as required to produce 


it is necessary 
each 


the soap and to disperse soap and oil 
when desired. For the production of 
certain special greases, the contactor 
may occasionally not be used. 
Heating of the kettles and the 
tactor is by means of hot oil at 450 
900 F. pumped thru each vessel jacket 
at rates of 200 to 300 gpm. The oil 


furnace has a small radiant section, a 


tubular convection section and an air 
preheater, 

The hot oil circulating pump sends 
the jacket oil thru the furnace and 
Krom there the 


jacket oil pump sends the oil to the 


into a surge drum 
heating jackets from which it returns 
to the surge drum 

The control pane ls, conveniently lo 
cated on the second floor, adjacent to 
the contactor, kettles and inside stor 
age tanks 
cording te mp rature controllers. These 


are equipped with nine re 


instruments allow the operator to con 
trol remotely the temperatures of liquid 
tats charged 
thru weigh tanks to any one of the 
kettles or the An additional 


recording te mperatiure controller fives 


and oils when heing 


contactor 


automatic control of the temperature 
of the circulating heating oil. Temper- 
atures thruout various sections of the 
process may be checked by means of 
a conventional multipoint potentiom 
eter while the kettle and 
temperatures can be observed on a 
four-point recorder. Instrumentation 
of this type, where temperature rec 
ords are available for each batch of 
vrease, results in economy of opera 


contactor 


tion as well as uniformity of product 

The grease plant is almost com 
pletely self sufficient with respect to 
The laboratory 
within the plant building is 
fully equipped and staffed for control 
testing and development work. Test 


laboratory services. 


ing equipment is provided for per 
forming all important tests common 
to the grease industry. Adjoining the 
laboratory is the pilot plant room. 
The pilot plant is, in reality, a small 
seale production unit with a capacity 
of 400 pounds, and is capable of du 
plicating, on a reduced scale. all op 
erations of the full seale plant. Equip 
ment includes. in addition to the con 
tactor and kettle, a colloid 
mill and vacuum dehydrator-deaerator 
It is possible therefore, to deve lop 


miniature 


formulations and most efficient proc 
of the 
pilot plant. Prior to the completion of 
plant building, the pilot 


plant was set up in a temporary build 


ess conditions when making use 
the orease 


ing and operated for several months 
to develop the formulations which are 
now being used in the vreast plant 
proper 

The design of this plant was car 
ried out thru the joint efforts of FLA 
Davis. R. O. Rinearson and D. | 
Caldwell of The British American Oi! 
Company, Ltd. and the Engineering 


Staff of The C. W. Nofsinger Company 
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CRUDE STOCKS 


ors @f Barrel End of 


DISTILLATE FUEL STOCKS 


MONTH 
1952 


February 
March 
April 
May 
June 
luly 
August 
Seprember 
October 
November 
December 


1953 
January 
February 
Marc! 
April 
Ma 


\uguat, 1954 
I M 
\ 
Week Fnded 


Source 


of Barrels End of Mont? 


CRI 

Pro- R 
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Daily 
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rs 
iS 
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(change 
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ee — | 
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Month 
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Stocks 
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Month 
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Daily 


Stocks Pro- 
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Month Daily 


DISTILLATE 
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Month 
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Milboms of Barrels End of Month 
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FUEL IMPORTS 
Stocks 
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Month 
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Oils 
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6.673 25! 3.1 1.912 170 
6.640 680 in6 
6.435 SHO) 166 955 
123.656 220 19614 
20,166 417 23.061 
116.566 158 7 387 
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120.062 452 3.289 
120.5098 303 32.199 
136,028 42) 3.842 


18.530 
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55.369 
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73.706 
aM 


s4 


s 


49) 
510 
539 
345 








“wT VL 


aa 


he 


It will pay you as it has paid others to 


It is significant that year after year important users of 
condenser tubes and plates specify Revere, not only for 
new equipment, but when re-tubing. You might consider 
this fact if you are not as yet a Revere customer. 

Remember that Revere can give you more than tubes 
and plates. If you have questions regarding the most 
suitable alloy to meet operating conditions, the Revere 
Technical Advisory Service will be glad to collaborate 
with you on this subject. If your present tubes do not 
seem to be giving the service expected of them, the same 
Service will look into the matter. Such factors as vibra- 
tion, air entrainment, water velocity, impingement attack, 
changed water conditions, tube composition, and others 
will be studied and recommendations made. In a great 
many cases we have pointed the way to greater tube 
economy, increased service life. 


Revere 


CONDENSER TUBES AND PLATES 


As part of our service to condenser operators we have 
prepared a 28-page booklet entitled “Life Extension for 
Condenser Tubes.” Ask for it on your company letterhead 
and it will be sent free. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
7 - . 
Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Michy 


Los Angeles and Riverside, Cali.; New Bedford, Mass.; Rome, N 
{ies Offices in Principal Cities, Distributors Everywhere 


SEE REVERE'S ‘MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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WELDED IMPELLERS ore one of the 
many reasons why Elliott blowers are 
getting ever-increasing acceptance 
for process work. Note the smooth 
contours, heavy blades, and gener- 
ally rugged construction (as com- 
pared to conventional riveted 
impellers). These impellers are com- 
pletely homogeneous and can be 
made of any weldable material hav- 


ing reasonable mechanical strength 


ELLIOTT 


BLOWERS 


- | gwemarathon 
| service 


CONTINUOUS AND RELIABLE perform- 
ance is an established characteristic 
of Elliott centrifugal blowers. This is 
proven in numerous modern re- 
fineries where large quantities of air 
are required for conveying and re- 
generating catalyst. 


The blower installation pictured is 
typical. Serving an important mid- 
west refinery, it is rated at 30,000 in- 
let cfm, compressing air to a dis- 
charge pressure of 26 psig. Day and 
night this blower is driven at 4750 
rpm by an Elliott direct-connected 
3140-hp condensing steam turbine. 


For full details of Elliott blowers, 
contact your local Elliott repre- 
sentative or write Elliott Company, 


Jeannette, Pa. 


ELLIOTT Company 
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Rinearson and Nofsinger 
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as College Instructor 
Jack Sherman, Physical | 
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Weaver and Gilkeson 


For Student-Prof Team 
Robert E. Weaver and Mack Gilke- 


son Asphalt Qualit Dest,”* pace 
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Harang Acquainted With 


Many Chemical Processes 
R. A. Harang, “The Mechanical I 


sign of Fluid Hydroforming,” page 

13 

\ native New Yorker, Richard A 
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m the Univer 
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1946 he joime: 
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in San Francisco be 


W. Kelloggs 

Same vear as a desi 
Heat Transfer division 
oject Engineering de 
er two years 

has worked with 

, CEeSses a> delayed 
deasphalting, catalyti 
catalytic polymerization 
and has two children 


Ruthruff Got Degrees 


In Quick Succession 
Robert F. Ruthruff, “Compare Thes« 
Four Methods for Making Phthali 
Anhydride page 113 
Phis isulting chemist and chemical 
chemeer rece! d his B.S and M » le 
yree in chemistry and his Ph.D. dcewree 
within three vears, all at the University 
of Michigan. After receiving the Ph.D 
in 1927 he joined E. I. du Pont de Ne 
mours and Company as a researcn chem 
ist. He left du Pont in 1928 and was in 
succession in charge of experimental 
iwcking and high pressure research at 
Standard Oil Company (Indiana) te 
nical assistant to the president in charge 
t engineering and development at Thx 
M. W. Kellogg Company, and director 
rch at The Sherwin-Willta 
Company After nine years with Sher 


win-\W uns, he left in 1948 t become 


f resea 


nsulting chemist 


Bottomley Adds to 
Long List of Activities 


Harold Bottomley, “Definitive ¢ 
kestin ating,” page 110 
Readers of Perroteum REFINER last 
month will recognize immediately the 
narne I Har: ld Bottomle y, who a 
red for that issue “How to Prepare 
t Estimates.”” Harold Bottomley is 
tamliar to numerous people in the 
ustry. In 25 years as chemist, draft 
chemical engineer, senior pet 
talist, chiet engineer and 
vari ther capacities, he saw and par 
ticipated in a great deal of industr 
progress 
Since Marcel i this year Bot 
has had his own petroleum process con 
sulting service in Tulsa, adding still an 
other notch to his lone skein of activ 


ties 
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Marks a BIG Difference 


IN 300-POUND STEEL GATE VALVES 


There’s a lot of pioneering wrapped up in Crane 300- 
Pound Cast Steel Wedge Gates—pioneering that 
helped set the high quality standards every modern 
steel valve must meet. 


Take Crane Exelloy—‘X’’ trim—for example. In 
the early days of oil refining, many metal and metal 
combinations were tried for seating surfaces and 
found wanting. Crane Exelloy, adopted more than 
25 years ago, set a new record of usefulness and sat- 
isfaction. So remarkable was its performance that 
this class of material (roughly designated as 11% 


MAT AAE IT RPP AAA Mottin 


to 13 per cent chrome) became the recognized sta- 


Crane 300-Pound Cast Steel ple valve trim in the petroleum industry. 
Gate Valves are available até 

in a wide range of sizes . = And yet, Crane still manages to come up with 
— at sasegsean stoned “X”’ trim of superior quality. It’s done with bars 
tions. See your Crane Cata- 
log or call your Crane Rep- 
secentative. and manufacturing techniques that develop the best 


and billets that meet the most rigid specifications— 


characteristic of material for each component part. 


And it’s you, the Thrifty Valve Buyer, who bene- 
fits from Crane Co.’s pioneering experience. You get 


better quality steel valves—quality that keeps up 








performance and holds down maintenance costs. 


L_| , for j mid 
ee the . - 


THRIFTY 


CRANE VALVES &"™ 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS «+ PIPE PLUMBING HEATING 
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Welding Cylinder Cart 
Keeps Equipment Handy 


lt there s a need to make ace ler 
tting equipment portable, 
vill do the job. Although 
ly tor moving the cylin 
p, it could easily be 
linders out t 
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Test Stand Uncovers Leaks 


Repaired valves should be checked before 
reinstallation, not after. This unit makes checking for 
leaks accurate and simple. 


pup 
nal adjustment 


} ' 
liftferent 1 
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fe SEPARATORS a ceinsianael 1 Continuous operation 
ia = 2 Broad flexibility of both 
L feed and products 
FLUIDIZED 
= = 3 Higher ultimate gasoline 
G ° 
. | NN y te | REACTOR yield 
punpizen les 4 Residual products yield 
po “SED. reduced to a minimum 
PRODUCT RECYCLE s ' . 
ye Low plant investment 
ATOR . : 
i 6 Economical operation 
FRESH 
FEED 
* Licensed by Standard Oil Development Co 























McKee Engineering Assures You Correct Plant Design 





M KEE services assure you a Fluid Coking and construction services are backed by a long, 












plant designed and constructed to obtain successful record on all types of refining facilities 
‘ullest advantage wD SS. ; . 
fullest advantages of this new process For Fluid Coking, as for all the other refining 
McKee Company's enlarged process engineer- processes, you can depend on it—McKee Engi 
ing facilities, design, engineering, purchasing neerine means Assured Result 





ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 








Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
Offices: New York ¢ Tulsa, Oklahoma e Union, New Jersey ¢ Washington, D. C 







British representatives of Metals Division: Head, Wrightson & Company, Ltd 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1, Ont. 






e HIGH MECHANICAL PROPERTIES 
¢ SUPERIOR PRESSURE TIGHTNESS 
e ECONOMICAL PRODUCTION 


widen demand 
for DUCTILE IRON 


in pipe line applications 


DUCTILE IRON a revolutionary 


metallurgical development combines 
the process advantages of cast iron with 


the product advantages of cast steel 


of DUCTILE IRON 


available in gray 


Tensile strength 
greatly exceeds that 
Values in 
attained by heat treatment 


IRON 


rmation at 


iron excess 150,000 psi 
may be 


DUCTILE 
nent def 


parts resist perma 


higher pressures 


because of their higher yield strength 


Superior pressure tightness is avail 
able in DUCTILE IRON because of its 
metallurgical structure. Therefore, fit 
tings withstand higher hydrostatic pres 


sure before leakage occurs 


DUCTILE IRON parts can be eco 


THE INTERNATIONAL NICKEL COMPANY 
New York 5,N.Y 


Dept. 20, 67 Wall Street 


Please send me a list of publications « 


Name 
Company 


Address 


THE INTERNATIONAL NICKEL COMPANY, INC. 


loo 


nomically produced because of its ex 
cellent machinability and its ability to 


be cast readily into intricate shapes 


Some Unique Properties 
of Ductile Iron 


1. Its elastic modulus, about 25,000,000 psi, 


is virtually unaffected by composition or 


thickness 
’ Ductile Iron of 93,000 psi tensile strength, 
s cast, has the same machinability rating 
ay iron with a strength of 45,000 psi 
Annealed Ductile Iron can be machined 
it a rate 2 to 3 times that of good quality 
iy iron 


1. It can be satisfactorily welded 


5. It resists oxidation and growth to an ex 


naif: 


INC 
PR-10-53 
DUCTILE IRON 


| 
| 
| 
| 
| 
Title | 
| 
| 
| 
| 
| 
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(A) Ductile Iron Flexible Coupling 
available in pipe sizes from 42° and up 
with strong yet light weight flanges that 
prove more durable than those made of cast 
iron. Special corrosion-resisting finishes pro 
vide a connecting unit that assures long 
lasting, positive seal 


(B) Ductile Iron H.O.V. Split Coupling 

a type widely used directly over existing 
couplings on pipe lines carrying gasoline 
Utilizing both 
pressures for sealing, this type withstands 


mechanical and hydrauli« 


pressures exceeding 1300 psi 


(C) Ductile tron ‘Tapping Saddle” or 
Double Strap Service Clamp 
Smith-Blair 


seal available in 2 


showing 
designated as 
to 205% 
pressure to seal tightly 


design taper 
O.D. sizes 
Utilizes internal 
Ductile Iron provides strong, durable, flex 


ible and economical clamp 


(D) Ductile Iron Pipe Leak Clamp 


rigid, durable, very economical and easily 


installed stops leakage by applying uni 


form pressure over entire gasket area. One 
piece may be used with U-bolts or two 
pieces, with carriage bolts. Available for 4” 
to 12% 


f 3 up to 12 


O.D. pipe, and in length multiples 





tent never before available in gray iron 


castings 

6. It can be cast in intricate shapes 

mally feasible for cast steel 

Shown here are examples of pipe line 
equipment designed and manufac- 
tured by Smith-Blair, Inc., of South 
San Francisco, utilizing Ductile Iron 
castings produced by the Vulcan 
Foundry Company of Oakland, Cali- 


fornia. 


Send us details of your prospec- 
tive uses, so that we may offer a list 
of sources from some 100 authorized 
foundries now producing ductile iron 
under patent licenses. Request a list 
of available publications on Ductile 
Iron... mail the coupon now. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Simply Made Device 
Forms Packing Rings 
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Test Block Checks 
Gage Accuracy Quickly 


Phe block shown is used to ob 
a quick check on the accuracy ot 
gages. Both the fittings to 
are screwed and the 
s used for checking their ae 
all mounted on a single 

rr convenience 


test 


he gages 


Pressure to test the gages 1s supplied 
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Ready for you after 12 months of brutal 
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CLARKs 


New and Exclusive 


HYDRATORK DRIVE" 


Here’s how it improves your fork-truck operation: 


1 MORE WORK: faster get-away, positive power without slippage; 


moves heavy loads and climbs ramps with ease 


LOWER COST: higher percentage of “on-the-job” time results 


from no clutch problems, ‘ 


‘cushioning’ effect on motor and drive 
members. 


GREATER SAFETY: hydraulic brake system, linked to Lorque 


converter, automatically cuts started 


unless controls are in neutral 


power; engine cannot be 


IMPROVES DRIVER EFFICIENCY: finger-tip direction control 
and elimination of gear-shifting conserves operator energy 


4 


Not one, but eighteen HYDRATORK-equipped trucks 
were placed in customers’ plants for a full year of on-the-job 
testing. Without exception, these units proved that reduc- 
tion in driver fatigue and of truck. downtime results in 


greater production from HYDRATORK-equipped trucks. 


CLARK 


AND POWERED HAND TRUCKS 


Now available in 
6-7000 Ib. capacity 


ELECTRIC, GAS, DIESEL LP 
truck 


FORK TRUCKS 


INDUSTRIAL TOWING |RACTOP: 
Mail the coupon for detailed 


literature which explains 
how CLARK's new ond 
exclusive HYDRATORK 
DRIVE operates. 


(RDUSTRIAL TRUCK DIVISION + CLARK EQUIPMENT COMPANY + BATTLE CRIIK1 6] MnCmRAN 


Please send Hydratort literature Condemed cotetog 


Hove representative coll 
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¢ same pressure check of the manometer reading and the 


DESIGNED... pplied yage and the manome gage reading shows the gage deviatior 


ises water as the from the true pressure. Several gages 


To GIVE you 7 tid ' 1 the | r mercury \fter can be tested at the same time 
Greater Sensitivity - 


Greater Reliability 


How to Do lt... 
Ujedd NGE| } t! nstru ent t ystem The block pressure is apphied to the system, a 


Double your 
Valve Efficiency 
with 
MAGNA-STROKE 
ACTION 

Available in all 
Wilgus NGE 
Regulating Valves 


DIAPHRAGM ACTUATED 
MOTOR VALVES Furnace Relieves Fabrication Stresses 


—_ Sonenivety : n e « S¢ t fabricating pipe serves as a stack. Gas-fired burners are 
i 1 Nee 7. } 
none ginny te cto ; = owas to stress-relieve those se¢ welded into place on the opposite side 
ange oft trol rastrument tions which may have ! 
ing t fabricating operations hinged along one side 
Flexibility: " ie , 

. } furnace Triad primary from semi circles rt Various size are cut 

aiv s f ’ «i 
been | aad pent 


wen affected dur The upper section of the furnace ts 


naterials, is very useful for dome into both sections of the furnace at each 

Reliability: Dhe furnace proper is made end along the line of contact of the two 

Ait eobues ets of 44-inch thick steel. The sections. This enables the furnace t 

terior of the upper and low portions handle long lengths of pipe of several 

Quality : ' t the turnacs s | dy a 3-inch different sizes. These holes are plugged 
One prece packing g , 1 

thick layer ! msutat 1 spreat OV with blanks when not in use The fur 

Simplicity: metal erat ld i n pl nace 1s 5 feet long, 3 feet wide and about 

‘ tercl r fio ‘ 3 feet high 


i vaive b i 
with all diaphragm a 

essib tor aintcn 
Ruggedness: 
Available in mater 
requirement. Qua \ 
years of ax serv 
Versatility: 
All diaphragm ca s te che 
spring case and yok 
Seetesdinetton: 
All flanged valves have Insert 
Socety of America standard 
FACE-TO-FACE dimensions 


FULLY DESCRIBED IN BULLETIN 612 
Write for your 
free copy today 


MAT UO. 


ah * 
LQuieMent 
% W Sold Nationally by 


Natural Gas Equipment, Inc. 
7 
190 East Glenarm St., Pasadena, Calif 
Available from 


Automatic Specialties Co., Pittsburgh. Penna. 
Gulf Coast Machine & Supply Co., Houston and 
Beaumont, Texas 
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One of a Series of Interest to the Petroleum Industry 


"Magic Barrel”’ 


40 OUTSTANDING PRODUCTS DERIVED FROM PETROLEUM 
MAKE UNIQUE PUBLIC RELATIONS PRESENTATION 





A Million $ a Week 
for Research 


spent $52.000.000 tor its 
program last year And 

was exclusive of construc 

on costs for new research facilities 
In spite of its high cost, the Du 
mt Companys 
the best assurance for long 
uritvy. New job oppor 

ited through the new 


The “Magic Barrel” looks like a 55-gallon oil drum 


believe S res irch of 
But, instead of crude oil, the drum contains a wide variety of finished 


products used every day in the home 


products made from petroleum 
All of these have been woven 


on the farm, in industry and on the highwavs 


ops 
— into a unique presentation that shows the tremendous importance of petro 


for many basic leum in our daily living 
Petrochemicals are 
ot this 

larger 


vv exampk 
mere isinals 
of them every year 











Du Pont Research Program 
to Help Refiners 
Solve Pre-Ignition Problems 


Pre-ignition during road operation is a 
definite obstacle to further improve 
ment in the efficiency of fuel utilization 
nv isoline ener 

Phe deve lopme nt of highe r compres 
s makes the need for a solu 
tion to this problem—which possibly 
exceeds knock in importance all the 
more pressing With the aim of he Iping 
overcome pre-ignition through 
idditives, the Du Pont Petro 
ilready done ex 





nm erncirneg 


refiners 
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leum Laboratory has 
tensive res irch 

The laboratory has found that the 


ispec ts ot the PETROLEUM is the important ingredient in all the products shown in this Magic Barrel" display 


two most important 
! 
Mounted on semi-circular trays, the whole display is built up out of the oil drum in the center 
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ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E 


The display ind the talk accompanying 
it were put together by the Du Pont 
Petroleum Chemicals Division. The 
show was designed, however to be 
used by oil industry representative i 
i public relations presentation It i 
both entertaining and educational 
uch it is ideally suited for show 
schools at colleges, civie 

tions and luncheon chubs, a 

ind customer groups 


ley 
employes 


More complete details on these int 
vestigation by the Du Pont Petroleum 
| iboratory cath bye obtained from iriy 
Du Pont Petroleum Chemicals Division 
district office Ask for paper entitled 
Pre-lgnition in Automotive 
ind An Invest 
Th I nvines 


| riVeiie’s 


ition of Pre-lenition 


FLEXIBLE PROGRAM 
Pha spe iker builds his theme of “better 
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ind’ demonstrating the man 
mteresting product found in the bar 
rel. The talk is extreme 
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Additive to | LITERATURE AVAILABLE 
Improve Diesel Fuels aE YH EEE I aI 
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October 3, 1953 
From 


C. H. R. VICE PRESIDENT— OPERATIONS 


To 
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Subject 


PAYOUT PERIOD—RIVERSIDE PROJECT 
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DID YOU KNOW... 


INSTALLATION OF VOSS VALVES 
WILL DO THE JOB! 


if you want peak performance .. . increased efficiency 
... greater output .. . lower power costs with utmost safety, { 
investigate the advantages of VOSS VALVES for your machines. 


VOSS VALVES provide. . . Quiet, vibration-free operation - 
20 to 60% more valve area * less power consumption * 

low pressure loss * normal discharge temperature ° 

lower operating costs * utmost safety. 


(ee 


To increase the efficiency of your compressor, send us the name, bore, stroke and 
speed of your machine. Our detailed proposal will be sent without obligation. 


V6SSVALVES 


eee US Par OFF 


J.H.H. VOSS CO. 
INCORPORATED 


784-A East 144th Street, New York 54, N. Y. 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


-CopPER ALLOY BULLETIN 
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IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 








eer MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND 


Reduce Premature Tube Failure 
With Proper Installation Methods 


Premature tube failures are often 
the result of improper installation. 
Therefore, it is important to re-exam- 
ine, from time to time, the current 
practices for installing tubes in con- 
densers and heat exchangers. 


Condition of New Tubes 

Standard practice these days is to 
supply brass, aluminum bronze, and 
cupro nickel tubes sufficiently an- 
nealed for complete recrystallization 
but with fairly small and uniform grain 
size so that tubes are not too soft for 
handling. It is not necessary to end- 
anneal such tubes when they are to 
be rolled into the tube sheet. Copper 
tubes usually are made with a 10°% 
reduction (moderately hard), which 
also can be handled more readily 
without denting, etc., and can be 
rollec! into the tube sheet without end 
annealing. 

Installing and Expanding 

The inlet ends of roller expanded 
tubes, as in the case of packed tubes, 
must be firmly and rigidly held in the 
tube sheet. If no expansion joint be- 
tween the shell and a tube sheet has 
been provided, the discharge ends of 
the tubes are installed with a packed 
joint—a combination fibre and metal- 
lic packing being generally pre- 
ferred. When there is an expansion 
joint, or the tubes are short or the tem- 
perature change in service is slight, 
the tubes can be roller expanded at 
both ends. 

No provision for thermal expansion 
and contraction is made in most short 
condensers and heat exchangers. 
Roller expanding tubes in smooth 
holes generally is not recommended, 
particularly where long tubes are used 
and where the operating temperature 
is relatively high, as there is no assur- 
ance that the tubes will be tight when 
installed, nor that they will stay tight. 

In general, a 5° to 10% reduction 
in tube wall thickness will give a tight 
tube in a serrated hole. On the other 
hand, reduction in wall thickness of 
15% or over may cause leaking, split 
or flaked tubes. 
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Tightness and Holding Power 

To have each tube tight enough to 
pass the hydraulic test, it is not nec- 
essary to “overexpand” tubes in the 
tube sheet. Expanding or rolling re- 
duces the tube wall thickness but over- 
expanding may cause corrugations and 
leaks. 

Overexpansion may also leave un- 
relieved stresses which in time can 
cause failure by season cracking, which 
appears as circumferential cracks at 
or a short distance beyond the tube 
sheet. “Flaking” of the inside of the 
expanded section of the tube is caused 
by overworking the metal. This condi 
tion is aggravated by improper lubrica 
tion of the expanding tools or by worn 
rollers and mandrel. 

Recommended Diameter of 
Flared Inlet of Holes in 
Tube Sheets 

0.D. of 
tube A B c 
0.60 0.38 0.21 
5/4 0.75 0.47” 0.26 

. 0.90 0.56 0.31 

a 1.05 0.67" 0.36 

1.20” 0.75" 0.42" 

Holes for tubes should be drilled 
and reamed no more than 0.007” to 
0.010° larger than the O.D. of the 
tubes. For critical conditions even 
smaller reamed holes may be required 
The inside end of these holes should 
be chamfered 1/16" x 45°. Figure 1 
and table give the recommended di- 
mensions of the holes for inlet end 
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bell-mouth tube sheets with a bell 20° 
larger in diameter than the O.D. of 
the tubes. The preparation of a smooth 
belled end is done in the interest of 
keeping turbulence and inlet end cor 
rosion at a minimum. The holes may 
be serrated with three full helical 
turns, or two or three _ individual 
grooves .005° deep x 0.05" wide. V 
thread serrations are preferred by 
some engineers. The serrations should 
be approximately midway between 
the chamfer and the beginning of the 
bell. Serrations materially increase the 
holding power and tightness of the 
tubes. Figure 2 shows the recommend 


O05 jwide 
X 0007 Deen 
(30H turns) 








Fig. 2 

ed dimensions of the holes in dis 
charge end tube sheets for expanded 
tubes. The dimensions of holes for 
packed tubes depend on the type and 
dimensions of the packing. 

Recommended practices for instal 
ling condenser and heat exchanger 
tubes by roller expansion and ferrules 
are covered in our tube handbook 

Write for Handbook 

Our 156-page “Condenser and Heat 
Exchanger Tube Handbook” contains 
a detailed discussion of modern instal 
lation procedures. It also provides in 
formation about Duplex Tubing, con 
denser tube alloys, various types of 
corrosion encountered in condenser 
and heat exchanger tubes, and many 
suggestions for increasing tube life 
Write for your copy. 

Technical Service 

Bridgeport’s Technical Laboratory 
will be glad to cooperate with engi- 
neers, and try to help them arrive at 
practical, cost-saving solutions to their 
specific tube problems. (568) 
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RIGID Tristand 
Yoke Vise with Tray 


f laboratory division, Standard Qil 
Company (Indiana), Casper, and H. A 
Brown, vice president, Frontier Refit 

ing Company, Cheyenne, Wy 
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ilities used by the petroleum industr 
were discussed at the 5lst annual meet 
ng of the National Petroleun \ssocia 
tion in Atlantic City 

Five experts presented a ries 
papers on the twin headaches at a syn 
posium sponsored by NPA’s Depart 
ment of Manufacture and Department of 
Standards and ‘lests 

F. M. Watkins and R. I. Lindbers 
i Sinclair Research Laboratories, Ine 
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peer ad ; t ' pt icatt nN cst 
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New No. 40 Tristand Pipe Vise 


Easily taken to the job— legs fold in and chain for carrying, 
tray quickly on and off. Roomy top has pipe rest and effi 
cient benders; tray keeps tools handy —and also makes Tri 
stand extra rigid, won't fold up in use! Tool-steel Longrip 
jaws—-firm grip but easy on polished pipe and tubing. Yoke 
No. 40, (old TSY-2'» ) 2!2"'; chain No. 45 (old TSC-4) 4” 


Buy these handy worksavers at your Supply House 
PI 


THE RIDGE TOOL COMPANY «+ ELYRIA, OHIO «+ U.S.A. 





NOTE—Program of API 1953 
Session, Page 209 
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“FOUR YEARS’ FLUE-GAS SERVICE AT 800° F. 
AND STILL IN EXCELLENT CONDITION...” 


WM 
PROCESS 
VALVES 


Four years ago a large southwestern oil re- 
finery installed four 12’ W-K-M Process Valves 
in the flue-gas lines of a hydroformer unit. The 
flue-gas, containing sulphur, passed through the 
valves at 800° F. at a pressure of 300 p.s.i. 
A recent check showed that the valves were still 
in good shape and the seating surfaces were 
in good condition. 

These valves were standard steel trim except 
for the seating surfaces which were inlaid with 
Hastelloy alloy B, which trim is also used for 
such severe services as hydrochloric acid solu- 
tions, sulphuric acid solutions, isopropyl alco- 
hol, hot rich oil and propane and butane. 

W-K-M Process Valves have all the features 
of the Standard W-K-M Valves, such as exclu- 
sive leverlock operation, parallel expanding 
gate assembly, through conduit flow and 
renewable seats plus other design features 
especially developed to meet the needs of 
process service. 





Write for W-K-M 
Bulletin 698 for com- 
plete information 
about W-K-M Pro- 
cess Valves. 


W-K-M Company, P. O. Box 2117, Houston 1, Texas 
2330 E. 8th St., Los Angeles, Calif 
Export Office: 30 Rockefeller Plaza, New York, N.Y 
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| SUPER. 
DIAMOND Rolled Steel 
Fioor Plate. Simply clip and 
moil this coupon, and we'll 


AW. SUPER-DIAMOND pape eee ar 


ROLLED STEEL FLOOR PLATE 
ALAN WOOD STEEL COMPANY 
CONSHOHOCKEN, PENNA 
Please send me Booklet §$D.57 on A. W. SUPER-DIAMOND 
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Meet the man you can call 
with confidence to solve your 
thermal insulation problems 





To insulate ovtdoor tanks with complete weather protection, these skilled 
J-M applicators follow a specification developed by Johns-Manville. Here 
they are fastening J-M Asbestocite* Sheets over J-M Zerolite* Insulation 
J-M 85°% Magnesia Insulation is also widely used for this type of equipment 





He is your J-M Insulation Contractor...the man with 
the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for a//] your insulation 
requirements. 


1. You get dependable materials — 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J-M Re- 
search Center — largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M_ Insulation 
Engineers are called upon to solve in- 
sulation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependable application 
—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’s proved ap- 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance. 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Johns-Manville, Box 60, 


New York 16, N. Y. In Canada, wi 
LY 


199 Bay St., Toronto 1, Ont. 


*Kexg. U.S. Pat. OF 


Johns-Manville Firsrin INSULATION 
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This YORKMESH 
DEMISTER 

means { 

Clean Separation 

ina || 

Vacuum Tower | 


1 


Cleaner gas oil with reduction in 
carbon and metals contamination 
which means increased yield of, 
higher octane gasoline from your 
cat cracker. 4 
\ j 
For installation in— 
LUBE VACUUM TOWERS 
DISTILLATION EQUIPMENT 
GAS ABSORBERS 
SCRUBBERS 
SEPARATORS 
EVAPORATORS 
KNOCK-OUT DRUMS 


etc 


Send today 


for 
Catalog 13 


OTTO H. YORK 
Co., Inc. 


63 Glenwood Place, E. Orange, N. J. 
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um Refiners As 

a Regional Te 
ations meeting in the 
orado Ark... October 
22, has been set 
question and an 
erv technolog and 
iated with refining ope 
vanel representing the operat 
ments of the 
industry will discuss topics of 


ind eninecring Se4 
rehinins 
current importance—with audience par 
[ypical of the questions which 
have already been submitted for panel 
consideration are At what gasoline 
ould you contemplate 
mercaptan extraction facilities to reduce 
TEL requirements “What are the 
yvering gases 
flared?”; “Is any 
cracking 


tK Iipatr n 
mercaptan level 


method t any im rec 
irmally 

ermally cat-cycle oils 

what are the operating conditions 

nd yields?’”; and many others. Ques 
ons may be sent to Paul 1) Willams, 
PRA Technologist, 1414 Hunt Build 


or questions may be 


ill serve o the 
arney, superim 
ny be] ay rado 


Pe co divi 


(nil Corpor: Oklahoma ¢ 

e Dale Carnegie Course ¢ 

ir kmployer-Employe Relat 

Curtis Kinard, oil operator 
»; and a talk concerning the prob 

em of employe communications by \ 
Murray Clerkin, superintendent, Indus 
trial Relations division, Standard © 
Company (Indiana), Neodesha, Kan 

Lion Oil Company and Pan-An 
Southern Corporation will be co-hosts 
at a cocktail party following the Ir 
day program. [he monthly dinnet 
ing of the Personnel Managers Associa 
tion of Arkansas which will conclude the 
day's activities is open to WPRA men 
bers and guests. W. E. Bennett, supe 
visor of traimime, Cities Service Refinins 
Corporation, Lake Charles, will speak 
on “Why Have a Training Program” 

Non-members of the WPRA may at 
tend the 
ing, officials pointed out 
registration tee 


mcet 


Association-sponsored meet 


here is Mme 


IN THE FUTURE 


Oil Progress Week. 

National Safety Council (Annual 
Congress), Conrad Hilton, 
Congress, Morrison, Sheraton, 
Chicago. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Garrett 
Hotel, Eldorado, Ark. 

Natural Gasoline Association of 
America (Regional Meeting), 
Blackstone Hotel, Tyler, Texas. 

National Lubricating Grease Institute, 
(Annual Meeting), Edgewater 
Beach Hotel, Chicago. 


American Oi! Chemists’ Society (27th 
Fall Meeting), Sherman Hotel, 
Chicago. 

American Inatitute of Electrical 
Engineers (Fall General Meeting), 
Muehlebach Hotel, Kansas City, 
Mo. 

American Petroleum Institute (33rd 
Annual Meeting', Conrad Hilton 
Hotel and Palmer House, Chicago 

Third Annual Instrument Short 
Course, Los Angeles Harbor 
Juntor College, Wilmington, 
Calif. 

Natural Gasoline Assoctation of 
America (Regional Meeting), 
Herring Hotel, Amarillo, Texas 

American Society of Mechanical 
Engineers (Annual Meeting), 
Statier Hotel, New York. 


American Institute of Chemical 
Engineers (Annual Meeting, 
Jefferson Hotel, St. Louis. 

Natural Gasoline Association of 
America (Panhandle-Plains 
Regional Meeting), Herring 
Hotel, Amarillo, Texas. 


American Institute of Electrical 
Engineers (Winter General Meet 
ing), Statler Hotel, New York 


American Petroleum Institute 
Lubrication Committee), 
Sheraton-Cadillac Hotel, Detroit 
Natural Gasoline Association of 
America (Permian Basin Regional 
Meeting), Lincotn Hotel, 
Odessa, Texas 


American Society for Testing 
Materials (Spring Meeting). 
Shoreham Hotel, Washington, D.¢ 

American Institute of Chemical 
Engineers, Statler Hotel, 
Washington, D.« 

National Association of Corrosion 
Engineers (Tenth Annual Con- 
ference), Municipal Auditorium, 
Kansas City, Mo 


APRIL 


Natural Gasoline Association of 
America (33rd Annual Conven 
tion), Baker Hotel, Dallas, Texas 
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New BOOKS... 


Hot and Cold Bending 
Pipe and Tube Bending, I 
~ ert The | strial Press 


Ntrs 





ifavette« 


Waste Water Analysis 


feneal eo Die ReGner COMPACT! 
Wastes, Volume IV. Sampling an EFFICIENT! 
ag Pilg raced hae Mes woe ECONOMICAL! 

shee EASILY ACCESSIBLE! 


flow line and pipe line type for 
general oil country use in either 
horizontal or vertical position! enna ennes, 
soos 
CATAWISSA Double Union Swing Check Valves are 
designed and recommended for the rough and ready WORKING 
demands of oil country applications in lines where no 
stop is installed close to the check valve and where pipe * 
cleaning mechanisms (go-devils) are used. They are 
FULL OPENING, furnished with Catawissa PERFECI tevicé 
SEAL Unions on both ends to permit breaking the line "500. 


at inlet end, with check holding line contents. Union 
connection on both ends eliminates the use of a full 250-pel WEP 
union and nipple necessary to install regular type check * 


\ aly es. 
AVAILABLE THROUGHOUT r we 


THE OIL FIELDS AT LEADING 


Scientific Dictionary SUPPLY STORES 


Stewart's Scientific Dictionary, | «ti WRITE FOR A FREE COPY OF NEW CATALOG 13 
(3a ne la t 


k “te t 


Whedon CATAWISSA VALVE & FITTINGS COMPANY 


60 MILL STREET *& CATAWISSA, PENNA. 
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New Books 


NA TLL Ee 


Petroleum Technology 


Reviews of Petroleum Technology in 
1951. The Institute of Pet 


'h, 


Are using ““DBPC” inhibitor 
in motor gasoline storage 


| F you are interested in getting the best and most economical protec- 
tion against oxidation of motor gasoline in storage, “DBPC”™ inhibi- 


tor (di-tertiary-Butyl-para-C resol ) is worth your serious consideration 


Distillation Surve 
Several large American refineries are now using this Koppers oxi y 


dation inhibitor under actual gasoline storage conditions, and have Distillation Literature Index and Ab 
stracts, 1946-1952, Arthur and ‘ 
" aa P . 


found that Rose, Applic 


| 
@ “DBPC” is more economical on ao pound per barrel basis than reet, State | 
any other gasoline antioxidant 


a. DBP prevents the formation of gum in motor gasoline over 


storage periods of sii montins 


@ it can be added curly in the refining process when the gasoline 


is most susceptible to mpshibitor addition 


@ Once added, “DBP cannot be extracted trom the gasoline by 
water, caustic, clay, or the commonly-used pipe line corrosion 
mhibitors 


@ “DBP intioxidant will not impart color to motor gasoline 


@ “DBP« is safe to handle. It is non-irritating and practically 


non-toxic under normal handling condition 


For more details about “DBP either in flake or solution form 
write to Koppers today 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PR-103, Pittsburgh, 19, Pennsylvania 


S Koppers Chemicals 
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Designed for 
DURABILITY 


as well as Flexibility 


DURABILITY is designed into the Badger 
Directed-Flexing, Self-Equalizing Joints: 


1 each corrugation is designed with the proper depth for its 


diameter; each diameter is gauged to its proper traverse 


each corrugation—and it’s the Badger all curve corrugation— 

shaped to flex by Directed Flexing using matching shaped 
equalizing rings to guide and control the flexing movement. 
The corrugation wraps and unwraps itself, using the rings as 
the bearing surface, distributing the flexing stresses evenly 


over all areas of each of the all-curve corrugations. 


each corrugation is progressively controlled and limited to its 


roper flexing traverse 
pro} 


the corrugations are formed from a single metal tube of suitable 


length by a special forming process which minimizes forming 


stresses in the metal 


every joint is scientifically heat-treated at each of several key 


steps in its manutacture 


The many thousands of Badger Directed-Flexing, Self- 
Equalizing Expansion Joints in service now for many 
vears are in themselves testimonials as to their dura- peeren | } 
bility. They will serve you equally well. With a wide i. 
range of sizes in either flanged or welding end design, 
with a choice of several metals, with facilities for de- 
signing special joints, why not let our expansion joint 


specialists take care of your requirements ? 


BADGER MANUFACTURING COMPANY 


Original and Sele Manufacturer of Badger I vpansion Joints 


230 BENT STREET @ CAMBRIDGE e MASS. 
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For First Project at Oleum 


GREECE Seeks Refinery Bids 


Continued from page 96 


SUNRAY OIL Producing 


Alkylates at Duncan Refinery 


1500 barrels a lay 


ylates 





SCHOLVEN-CHEMIE Starts Up 


New Cat Cracker in Germany 
\ new cat y é nit 
beer mij ted | pl ! strean 
plant 
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HANCOCK Announces Plans 
For 4200-Barrel Cat Cracker 
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PAN AMERICAN Decides on 
Location of Proposed pernany 


Pan American Refining ( 
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(7,00 
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FITS YOUR JOB... 


No matter what 


your liquid hauling relaels) 


lem, we can help you. Each tank trailer 
manufactured is designed specifically for 
Each is 


for the truck 


o particular job engineered for 


the 


product for in 


dividual state highway and ICC require ‘4 
ments 


‘and each is designed to pro 


vide a maximum pay load 


LUBBOCK MACHINE & 


pa OP ra 


Whether you plan to haul 
liquefied petroleum gases 
casein head gasolines, caustics, 
acids, anhydrous ammonia, mer- 
cury decapiton, or other liquids, 
have the tank to fit your 
need. And what's more we have 


we 


it at a price which will appeal to 
The LMC budget plan will 
enable you to buy on 
Write for more 
gn prices and payloads. 


to you 
aelaha-tali tal 
terms 


y 
FITS YOUR BUDGET 
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This short havi moving job cuts furnoce down-time from 5 
months to 6 weeks. With the Lummus portable heater method, 
the new oil heater is built on skids neor the old one. When 
construction is completed, the old heater is shut down and 
dismantied (Picture 1). Then the new one is quickly moved 
in place on the original heater site (Pictures 2, 3 and 4). 


PHOTOS COURTESY THE LUMMUS COMPANY 


furnace for inspection. Installation costs are cut, too, 
because these lightweight brick can be cut, drilled or 
shaped with ordinary woodworking tools. What's more, 
these lightweight brick may be supported or anchored 
with ordinary carbon steel. There’s no need to use ex- 


pensive, heat-resisting alloys. 


Moving a 900 ton oil heater is no cinch, but it’s a lot 
easier than budging one that weighs 1500 tons. This 
600 ton difference stems from the use of lightweight 
B&W Insulating Firebrick in place of ordinary heavy 
firebrick in this portable oil heater. 


Simplifying the moving job is only one of the ad- 
vantages of B&W Insulating Firebrick . . . one more 


hy The Lu C ified this light- 
weight brick for alls Genie aaanieibabien BAB co CHM 
. | : & sll donee 


Of even greater importance is the fact that B&W 
IFB store and conduct less heat. Thus they cool off fast, 
reduce down-time, make possible quick access to the 


SF fea 


B&W REFRACTORIES PRODUCTS — B&W Alimul Firebrick - B&W 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 


B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stotionary & Marine Boilers and Component Equipment... 
Seamless & Welded Tubes . . . Pulverizers... Fuel Burning Equipment ... Pressure Vessels... Alloy Castings 





Chemical Recovery Units . . . 
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THIS 
STEAM LOSS 
WAS STOPPED 
FOR LIFE... 


WHEN THIS ' 


FLEXON TLL LLL 
EXPANSION JOINT 


WAS INSTALLED 


‘+. 


THREE TYPES AVAILABLE 


FREE-FLEXING—Avoiloble in sizes from 2” Steam loss through antiquated expansion joints in the shipyard 


where the upper photo was taken was calculated at over $17,500 
per vear before modern Flexon Expansion Joints were installed. 
Flexon Expansion Joints cannot leak they are uni-metal as- 
CONTROLLED-FLEXING (Hilustrated above) semblies which when properly installed become a part of the 
Available in sizes from 3” through 48” 1D. in pipe. Unlike the joints which they replaced in this shipyard, 


through 48 1D. in copper or stainless stee 
Suitable for pressures to 30 psi, temperatures 


from minus 20° F. to 800° F 


copper or stainless steel Suitable for pressures 


Flexon Expansion Joints require no maintenance . . . there is no 
packing to take up or replace. Just install them and forget them. 

It you're letting dollars escape through leaky, troublesome 
FLEXONIFLEX—integra! ring type. Available in expansion joints, ask your Flexonics representative to show you 


to 300 psi, temperatures trom minus 20 F to 


800 F 


sises from pipe through 6” pipe. Suitable how Flexon Expansion Joints can put an end to this problem, or 


for pressures to 5500 psi, temperatures from write for the Flexon Expansion Joint Bulletin 
minus 400° F. to 1600° F 


¢ ‘ exon ; € 7 EXPANSION JOINT DIVISION 


1336 $. THIRD AVENUE » MAYWOOD, ILLINOIS 
- FORMERLY CHICAGO METAL HOSE CORPORATION 


in Coneda : Flexonics Corporation of Canodo, itd, Brampton, Ontario 








Flexon identifies 
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SHELL Awards Contract for 
Work at Anacortes Refinery 


| p r ‘ 


Rotary Positive Gas Pumps 
‘ iwarce : 5 chm to 50,000 cfm. 


act f 


O.O00 


CENTRIFUGAL BLOWERS AND EXHAUSTERS 
single and multi-stage units, in capaci- 
ties from 2,000 cfm to 100,000 cfm or 
higher, at maximum practical pressures. 


Rotary Positive Blowers and Exhausters 
5 cfm to 50,000 cfm. 


Positive Displacement Meters 
4,000 cfh to 1,000,000 cth. 


. Cycloidal Vacuum Pumps 
. Inert Gas Generators 500 cfm to 13,000 cfm 
PURE OIL Will Install 1,000 cth to 35,000 efh. 


New-Type Catalytic Reformer 


lesign and erection 


OF MOVING GAS OR AIR! 


Siem §=WE (Specidlipe IN YOUR PROBLEMS 


You may need to move a thimbleful of gas... or create a cyclone of 
whirling air. Whatever your problem, weve probably met some- 
thing close to it, in experience of almost a century of building 
such equipment. 

Another reason why we know so much about this job is that it’s 

: all we do. Our customers range from the “giants of industry” to the 
mpany to a nee plans to build neighborhood plant, both of whose pro- ' ’ 
duction depends upon continuous, re- 
SHELL OIL Awards Contract liable, economical performance of air Roors-PONMERSVILLE 
For Elk City Plant Extension and gas handling units. Because we build ‘ a aN 
( . nl the exclusive dual-ability line of Rotary ‘ 
Positive and Centrifugal Units, in a wide 
range of sizes, we offer a dual choice 
which permits completely unbiased ree- 
ommendations. 

So if you have a problem today or 
anticipate one a year or five years from 
now, we suggest you call upon the facil- 
ities of R-C Spee ialists. Write for bulle- 


tins on any specific equipment. 


LYNN Announces Plans 
For New Carbon Black Plant 


~ \ 


eed ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF ORESSER INDUSTRIES, INC + 253 Crescent Ave * Connersville, indiana 
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Geared vertical Type V tur 
bine driving cooling tower 
circulating pump. Horse 
power is 294 at 4000/1760 
RPM with 1507, D&S steam, 
atmospheric exhaust 


: 


c—_—_— 


4 
— 


@ Murray Vertical V turbines, both geared and direct- 
connected, are being used more and more for driving vertical 
pumps of all types. The Murray Vertical V turbine is designed 
from top to bottom as a vertical turbine, not just a horizontal 
turbine, “upended.” The Murray Vertical is especially con- 
structed and arranged for vertical mounting. 


Murray vertical turbines can be furnished for steam pressures 
up to 600#, 750° F. TT. and back pressures as high as 100* 
and can carry most normal thrust loads imposed by vertical 


pumps. 


MURRAY 


IRON WORKS COMPANY 


| ard Oil Deve 





BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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IROM Venice Refinery Adds 
Catalytic Polymerization Unit 


catalyt | lymerization 
| 


igh grade motor spirit 
ck has 
» M 
The motor Spiri 
ed tor blending 

spirit produced by 


plant 
been commis 


arghera retinery 


istillatior 
Phis is one f the several new plants 
installed at Porto Marghera since Ang! 
Iramian Oil Company 1 an inter 
1948 when the pt 
mpany Industria Raffinazior 


Minevalt, was formed icintly by Anal 


! ne enerale Italiar 


acquire 
est mn ser 


' 
)) 


Ir il il al 
Petrol During that time the daily ca 
pacit has mereased trom S000 barrels 
to 28.000 barrels 
\ catalytic cracking unit, which i 
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grade motor spirit Swell ; a gas teed 
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CARTER OJL to Seek Bids 
On Fluid Coker Construction 


Carter Ohl ¢ mpa expects t 
for bids vith thie next tew 
thon t the \\ S first co 
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anew ce king 
ced by Stand 
lopment Company. The 
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adapting it to the 
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SINCLAIR Gets Write-Off 
On Part of Marcus Hook Project 
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TAYLOR Puts on Stream 
New Corpus Christi Platformer 


lavilor © il 


1 Gas Company ha 


1 UOP Platformer 
ti refinery 
1 €)y] 


Texas 


| ‘ | 
Whh-barrel 
! 
lavl 


eUM REFINER 








the NEW Hy-n DOUBLE TUBE 


Now employed in HUDSON SOLO-AIRE and HUDSON COMBIN-AIRE units 


The HUDSON HY-FIN is made possible or alloved steel. The two con 


at HUDSON'S rly fitted tubes with solid mandrel 


inner tube are fed © the HUDSON 


} 
peclal machine t 


HY-FIN machine where tremendou pre 


1 the metal of 
xtrude most 


uniform, extremely high 


ADVANTAGES .. . See reverse side 





No other hot fluid to air exchanger has all of the 
foilowing advantages of HUDSON Solo-aire units 


using Hy-ciN DOUBLE TUBE 


VERY HIGH HEAT TRANSFER PER LINEAL FOOT OF 
TUBING. The height of the fins, their extrusion 
from the tube itself (no crimping or welding), 
and the perfect bond between tubes, are the 
reasons, 
LOW AIR HORSEPOWER REQUIREMENTS. The 
SOLO-AIRE — in which air alone is used higher heat transfer rates allow the use of 
for cooling greater spreads between inlet and outlet air tem- 
peratures; hence less air mass is moved and less 
pressure drop encountered for a given heat 
removal. 
RUGGED, DURABLE FINS. The strong, integral, 
smooth fins allow ease in cleaning, and are not 
susceptible to damage in transit, cleaning, or 
in operation. 


ADAPTABILITY. The inner tube may be selected 
from a variety of materials to best resist corro- 
sion or withstand temperature of the hot fluid. 
The outer finned tube is resistant to salt air and 
other atmospheric corrosion, and completely pro- 
tects the inner tube from such corrosion. 
HUDSON HY-FIN tubes are in use in oil refin- 
ery services cooling corrosive hot fluids at tem- 
AUTO-VARIABLE FAN — automatic voria- peratures above 650  F. 
tien in tén ‘pitch gives perfect contro! of 
cooled fluid temperature and soves horse- UNDIVIDED RESPONSIBILITY. The HUDSON HY- 
oan FIN assembly is manufactured from bare tubes 
by HUDSON and each tube and each step in the 
manufacture is subjected to rigid inspection to 


eliminate hidden defects. 


The HY-FIN tube is another in the long list of im- 
provements that have resulted from the constant 
effort to maintain and advance the quality and utili- 


COMBIN-AIRE — in which air and water in tv of HU! ISON equipment. 
combination are used for cooling ; 
HUDSON HY-FIN tubes are manufactured under one or more of three 
United States Patents. Other patents are pending 


HY-FIN. SOLO-AIRE and COMBIN-AIRE are reqistered trademarks 


HUDSON 


ENGINEERING CORPORATION 


FAIRVIEW STATION @ HOUSTON, TEXAS 
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eun COKE is os nana 


UNIVERSAL-MATTHEY Plans 
Catalyst Plant Construction 


I ine il il 


UNION OIL Schedules 
Construction of New Reformer 
\ 600-barrel-a-day atalvt foremost 


SOM 


ARGENTINE AGENCY Moves 
Ahead on Dehydration Plan 
Che natural , j +} 


i gas b anc! 1 < Argen 
‘ uiels mer «ft ; 


KEEINER 


AIR FOAM 
EQUIPMENT 


stands watch 
in oil fields 
all over 


the world 


AIR FOAM | 


Pyrene* Air Foam Equipment has the 
reputation of having put out more major oil 
fires than any other air foam equipment. No 
matter where or what your fire hazard is, 
Pyrene can provide you with a built-in air 
foam system, or portable equipment, that 
precisely meets your requirements. For com- 
plete information, or the help of a Pyrene 


engineer, write us today. 


PYRENE MANUFACTURING COMPANY 
682 Belmont Avenue, Newark 8, New Jersey 
Affiliated with C-O-Two Fire Equipment Co 


The Pyrene Company Limited, England 


Pyrene Manufacturing Co. of Canada, Limited 











DEAN BROTHERS PUMPS /NC. 


Type R2R Centrifugal Process Pumps 


3X6 R2RSM “469! 


Type R2IR Process Pump 


Type R2R Process Pump 


DISASSEMBLY The Type R2R process OPERATING RANGE: Type K2h. Heavy» 


pumps can be disassembled without dis duty process pumps are available in 


eighteen different sizes, enabling our eng! 
neers to furnish units specially designed 
and constructed for the particular work 
to be performed 

Capacities: 60 to 2000 Gallons per minute 


connecting the suction and discharge pip 
ing. ty fireat removing the spacer from the 
spacer type oupling and unbolting the 
casing from the cradle the entire cradle 


and complete rotating element can be re 


moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 


lischarge piping 4000 RPM 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


3510 
Horizontal, Single Style, Double 
Acting. Piston Type, Close Clear 
4040" ance lump Designed to handle 
volatile liquids 


Close Coupled Centrifugal Pump 


rizontal, Duplex, Double Acting 
yt Piston Typ Gil Batt 
Mounted ¢ 


Pumy 


: DEAN BROTHERS PUMPS /NC. 
/NOIANAPOL IS /NO. 


I W JENTH 


é 

Sa nog at at 

a ol Aa 
“6 face 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 


Representatives in Principal Cities 
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PETROFINA Contracts for 
20,000-Barrel Montreal Plant 
( ntracts ! nsatruct ! i i 
Petrotina 
OW 


{ 


TEXAS EASTMAN to Build 
New Synthetic Hard Wax Plant 
I« es, 


tinal 


CALIFORNIA STANDARD 
Operating Paraxylene Plant 


‘ 
iN cre int it i st 


( ' , San | 


SURE-SEAL Starts Work on 
Salt Lake City Wax Refinery 


AMSTERDAM FIRM Completes 
Construction of Catalyst Plant 
\ ant ‘ tact t 
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Plant superintendents and maintenance engineers MUST 
look to the future. They have the tough job of handling 
today's problems and anticipating tomorrow’s. For instance 

. if a heat exchanger is showing signs of excessive cor- 
rosion the maintenance superintendent must see that repair 
or replacement is made BEFORE prolonged shut-down be- 
comes necessary. It’s a tough job and that’s why many of 
these men have come to rely on Western Supply Company 
for assistance in all heat transfer problems. Western offers 
the trained help of an experienced staff of heat exchanger 
engineers to consult with YOU on all YOUR heat transfer 
problems. It is this SERVICE plus Western’s close adher- 
ence to rigid engineering specifications that have made the 
big Western “W" a familiar trademark in refining and 
processing plants all across the nation. The NEXT time... 
CHECK WITH WESTERN. 


= WESTERN 
v 3) HEAT EXCHANGERS 
j yb Manufactured by 


Se WESTERN SUPPLY COMPANY Chapman Valves 


Also at WESTERN... 


Nordstrom Valves 


Taylor Fittings and Flanges 


—_—— } ? Oo BOK 1888 TULSA, OKLAHOMA 
‘ Crane Valves 
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NOW... fast accurate transmission of 


DIFFERENTIAL PRESSURE MEASUREMENT 
with the Ashcroft Pneumatic Transmitter 


oft Pneumatic 

l fraigi i pre i 

‘rywhere. Now, coupled with ; 
lly rugged differential pressu 


ansmitte i ire the 


wherevel!l 
nfl immable 
close to tl 


combinatio 


actuated receiving indicato! recorde! 


litable for tatl 


1500 psi operates on low-pre ire 


proport hut air pressure to one or more pre 


sand control- 
up to 1000 feet away. Response is fast—only 


econds for full scale change 


asy and economical. Low-cost, small- 
Zz is u ed. You avoid ¢ xpen 
I and fitting and all their leal 
tenance problem 


tut the bask Ly pe and differential pres- 
in which the Ashcroft Pneumatic Trans- 
ifferential Pressure Cell can be supplied 
lletin 330 


YOUR INSTRUMENT DISTRIBUTOR mak« iis business to keep up with all that 


new in proce equi} ent. Cali or 


products 5 


practical counsel, efficient service and 


, effort and money 


A product of MANNING, MAXWELL & MOORE, INC. <crearroro connecricur 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
AMERICAN’ INDUSTRIAL INSTRUMENTS, AIRCRAFT PRODUCTS. BUILDERS OF “SHAW-BOX" AND 


LOAD LIFTER’ CRANES, ‘BUDGIT’ AND 


LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


PeTROLEUM REFINER 





PAN-AM SOUTHERN to Build 
New Hydroformer at El Dorado 
\ fixed-bed hydroforming unit incor 


feature will be 


SUNTIDE Ahead of Schedule 
On Refinery Cons 


truction Job 


it ! 5 s 1 


CONSTRUCTION BOXSCORE: 


COMPANY 


EAST 


Plant Site Project 
) 


Albed Chemical r | Syn. Nitrogen 
Allied Chem. & Dye Aromatic Fac 
Atlantic Kefining Co Detergent Mig 
Atlant Cat. Keform 
Atlants Two stage pipe 


Philadelphia, Pa 
Philadelphia, Pa 


Refining Co 
ie Philadelphia, Pa 


Ref 


First German Houdriflow— 


A 17,500-barrel-per-day Houdriflow catalytic 
cracking unit (pictured above) has gone on 
stream at the Gewerkschaft Erdoel-Raffinerie 
Emsland refinery in Lingen, Germany 


Financed partly with MSA funds it is the 
principal processing unit in a completely new 
refinery. The unit is designed to treat and 
partially de-sulphurize light coker and straight 
run distillate products. The refinery currently 
processes a mixture of Georgsdorf and Emlich 
heim crudes 


A Lummus coking unit constitutes part of 
the feed preparation section for the Houdri 
flow unit. Total vaporizable effluent from the 
coker flash tower passes directly to the crack 
ing together with gas oils from the 
topping plant. This integrated arrangement 
eliminates intermediate storage, thereby re 
ducing operating and equipment costs 

Houdry Process Corporation designed and 
licensed the catalytic unit. Engineering and 
construction of the plant was handled by The 
Lummus Company 


tower 





Refineries and Other Plants 
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LION OIL Pushes Work on 
$5 Million Refinery Expansion 
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ESSO STANDARD Dedicates 
Fluid Cat Cracker at Everett 


\ 24,000-barrel-a-day fluid catalyty 
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\ 


1 
TACKIINIL 


i efinery 


Licenser Fagineering Contracter 


Atlanti 
Badger Div 


Verguson 
Hadger Div 


Badger Div 
Kellogg 


boater Wheeler 


Hecht 





REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily bE stumated Probable 
COMPANY , re Capacity Cest Status Completion Licensor I ngineering Contractor 


MID-CONTINENT 


eal A 


Table Continued on Page 





OLVE BIG PROBLEMS 


The petroleum industry has made good use of the “divide-and-rule” formula that con- 
quered kingdoms... to win command of the giant powers hidden in nature's oil. The 
industry's process engineers have transformed American life by their mastery of petroleum’s 
secrets... and fractionating has been their master key. 


These engineers’ ability to develop processes which break petroleum into its component 
fractions has harnessed the “black gold” into a myriad forms of service. There have been 
other important results, too. The gigantic motor industry ... America’s vast network of 
modern highways... the services to motor travel—these are largely by-products of the 
petroleum process engineer's knowledge of fractional distillation. 


For many years, Sun Ship has been adding to its own prestige by the service and coopera- 
tion its great shops give to the petroleum industry, and to the many other industries 
which call on Sun Ship's versatile engineering and construction skills. It has built. . 
for chemical and petroleum process engineers, and for refineries throughout the world 
the immense fractionating towers, pressure vessels, special machinery and heavy 
equipment they require. The 95°7" crude tower shown in the photograph, ready for 
shipment, is a representative example 
Sun Ship's services will continue to keep pace with the giant strides made by the nation’s 
industries in the engineering progress which is steadily building a greater America 


CU 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PA. 


25 BROADWAY «+ NEW YORK CITY 


Mw RELINER 





TANKS PREPARED FOR ALCOHOL 
STORAGE BY CHEMICAL CLEANING 


Dowell Service removed all traces of oil 


after mechanical cleaning method failed 


eivedeovces 


‘Men enevweewe= 66686 


. 


Can you imagine cleaning out oil storage tanks so well ltowell Service did the job in about LO hours per tank 
that they could be used to store a product such as with this result: the tanks were completely free from oil 
alcohol, which is so easily discolored by oil and grease? and grease. Dowell turnished all trained personnel, 


chemical solvents, high pressure jets, pump trucks 
That's exactly what Dowell did for a customer who 


wanted to convert three 350,000 gallon tanks from oil 

to alcohol storage lank cleaning, including removal of paint from external 
surfaces, is just one of hundreds of applications for 

Previous attempts to clean the tanks by sand blasting Dowell Service using chemicals for maintenance 

had not been satisfactory. And there was particular cleaning. For complete information and estimates on 

difculty in cleaning behind the overlapping plates of the cleaning of your equipment, call the nearest 

one riveted tank Dowell office, or write directly to Tulsa, De yt J3) 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers - Condensers + Heat Exchangers - Cooling Systems 


and controls. 


Pipe Lines + Piping Systems - Gas Washers + Process Towers 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 


Process Equipment + Evaporators ~- Filter Beds + Tanks 


Chemical Services for Oil, Gas and Water Wells 


DOWELL INCORPORATED + TULSA 1, OKLAHOMA 





COMPANY 


Plant Site 


Wood River, Il 
Elk Citv, Okla 
Tioga, N.D 
Hartford, III 

E. Chicag 


Velma, Okla 
Trenton, Mieh 
gusta, Kar 


pencer ( hem 
Company 
Standard-Indiana 


Standard-Ind Wood River, Ii 

andard (Indiana Mandan, N.D 

idard (Indiana Whiting, I 

1 (Indiana Whiting, I: 

| Whiting, I 

Grand Forks, 

N Dakota 
Lima, Ob 


i 
j 
i 


t Indiana 
Standard Oil of N.D 


Lima, Ohi 


( leve 


Garheid Co 
Ukla 
Oklahoma ( 


aysville 
Dakota 
alumet, [ll 


New Orleans 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 
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lL. RURAL INDO-CHINA, a farmer once 
offered a traveler his prettiest daughter 
in exchange for a reading lamp and 
a drum of kerosene. 

This happened, not fifty years ago, 
but within the last decade. 

It is hard for Americans to imagine 
what life is like in the “have-not” 
nations of the world. Some communities 
in Honduras have never seen petroleum, 
nor any. product thereof. In Western 
Africa it is not unusual to find one lamp 
in a tribal group of 15,000 people. 

The fact that a country has no 
petroleum resources of its own is not 
always the reason for oil poverty. 
Many so-called “have-nots” live in 
land where oil could be found. What 
they really “have not”’ is the initiative 
to look for it! 

The oil companies of America have 
a super-abundance of that great natu 
ral resource— Initiative. It is essential 
to their success. ‘They cannot afford to 
discourage easily, for the odds are ten 
to one against a wildcat becoming a 
producer. 

In spite of these odds, Cities Service 
has discovered some of America’s his 
toric oil fields. In the last five years, 
its geologists have added millions of 
barrels of much-needed oil to our 
national reserves. Because of these 
men, and others like them throughout 
the industry, we can be sure our coun 
try will never be one of the petroleum 
have-nots of the world. 


CITIES () SERVICE 


Quality Petrolenm Products 
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Here’s a One-Man Bulk Materials 
Handling System for Your Plant... 


In the Dempster-Dumpster 
System of bulk 
ling only one man, 
the truck-mounted 
Dumpster, is required for opera- 
tion. The Dempster-Dumpster 
serves scores of detachable Demp- 
Con- 


materials hand 
the driver of 
Dempster 


ster-Dumpster Containers 
tainer Capacities range up to 4 
times that of conventional dump 


truck bodies and each container 


One Truck- Mounted 


Dempster Dumpster Handle 


{ 


LU 


( 


ntoimer All De "i 


is designed to suit the materials 
to be handled—be they 
liquids or dust hot or cold 

bulky, light or heavy. You 
simply place these containers at 
materials accumula- 
tion inside or outside 
buildings. When loaded each 
container is picked up, hauled 
and emptied (as shown above) or 
load set down intact. Entire op- 


solids, 


convenient 
points 


eration is handled by hydraulic 


controls in cab. 


below are 
available 


Containers shown 
just a few of the many 
or that can be built to meet your 
needs. They enable you to han- 
dle, at tremendous savings, ma- 
terials of many descriptions— 
trash and waste materials, raw 
materials, finished products, etc 

with only one truck and only 
one man, the driver. 

Without question, the Demp- 
ster-Dumpster System is the most 
economical and most efficient 
method of plant materials han- 
dling by truck ever devised! 


Write to us for complete infor- 
mation. Manufactured exclusive- 
ly by Dempster Brothers, Inc 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 
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ROCKY MOUNTAIN 
Ja 


COAST 


ternational Mineral 
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Mohawk Petroleum 
Monsanto Chemical i , : y United Engrs 
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Netus } f millio Parsons- Maceo 


Braun 


Kellogg 
Gibbs & Hill 


Bechte 


Table Continued on Page 20! 
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SPEED REDUCERS 


from dwarf to giant size 


Pair of giant 36-inch center distance over 55,000 Ib. The De Laval worm 
speed reducers designed and builtby gear units, with a reduction ratio of 
De Laval for slab transfers ina slab- 26% to | ina single set of gearing, 
bing-blooming mill. These slab transfers are each driven by a 200 hp, 410 
ore used to convey steel slabs up to rpm motor coupled directly to the 
12 in. thick and 42 in. wide, weighing input shofts of the slab transfers 


De Laval heavy-duty worm gear speed reducers seldom 

require attention under the most rugged operating conditions. 

They make a quiet, close-couple compact drive. They permit high ratio 
reductions in a minimum of Space and withstand severe shock 

loads without damage. De Laval builds all sizes from 3” to 

36” center distances for transmission ratios of 3.1:1 to LOO:1 in 
single reduction units and ratios of 50:1 to 8000:1 in double 
reduction units. Whether you need dwarf or giant worm 

gearing, consult De Laval for engineering assistance. Send for 

De Laval Manuals G-WOBV and G-W OWE #1 containing data on single 


and double reduction units. 


MANE Speed Reducers 
Here's one of the smaller De Laval worm gear 


speed reducers with a 3” center distance being DE LAVAL STEAM TURBINE COMPANY 


used for a new coal drilling machine. 


811 Nottingham Way, Trenton 2, New Jersey ouece 
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Fireprooting 
Cement... 
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Never elie) es Eagle-Picher’s Fireproofing Cement 


provides the lightest, easiest-to-appl\ 


@ | fireproofing system fireproofing system you can get. 


Light weight means simpler, less 
costly construction. On average 
jobs, there is no need for heavy 
SO Bley i hs reinforcing. For tall steel structures, 
this weight saving may even permit 

iN Talc ihe use of smaller steel columns. 
Easy application saves time, money 
You simply trowel on Eagle-Picher 
SO EASY Fireproofing Cement after surfaces 
eee have been prepared by installation 
of metal lath or mesh. Takes only 


TO P\ aK 24 hours to set HARD. 


Highly effective, Eagle-Picher Fire- 
proofing Cement serves in temper- 
atures up to 2000 F. Underwriters’ 
Laboratories give it a rating of C-3 
(three hours) when applied to metal 
lath as a coating 1*, inches thick. 





RESISTS CORROSION. Patented rust inhibitors are incorporated in 
Eagle-Picher Fireproofing Cement, thus affording valuable plus protection against 
rust and corrosion where the material contacts structural members. 





EAGLE 
THE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohto 
Since 1843 
7 For greater efficiency, protection and economy, specify these Eagle-Picher products 


Insulating Felts ¢ Insulating Block ¢ Blankets « Loose Wool ¢ Mineral Wool Pipe Covering « Stalastic 
Stamastic « Insulseal « Finishing Cements ¢ Insulating Cements ¢ Swetchek ¢ Insul-Stic ¢ Fireproofing Cement 


Member of 1 sstrial Mine Fiber Institute 
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British Amer 
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Ltd 
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Industries of Canada 
Imperial © 
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Ref. Eng 
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CHAPMAN LIST 960 


Holds More Titles... 


than any valve of its kind 
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Yes, here’s the champ of all small forged steel 
gate valves! It has licked more different jobs 
than you can shake a stick at... and stays in 
there fighting with all the extra stamina you 
get in every Chapman Valve. 


Here are the reasons why: Extra protection 


against even unusual stress W hen opening and 
closing the valve is provided by extra-strong stem-and- 
wedge-gate connection. Repairs and replacements are cut 





by the use of super-hardened seat rings and gate faces of 
stainless steel. Forged body and yoke are longer-lived . 


and bolted follower has no threads on yoke to corrode. 


And lastly, gate faces won't seize or gall because they're 
Malcomized (Chapman patent) to 800 Brinell. 


Chapman List 960 Forged Steel Gate Valves are made 
in sizes from !4" to 2” inclusive with rising 

stem with yoke (shown) or with rising stem with 
inside screw 


Bonnet joints are either gasketed or 
metal to metal. Pressure range: 2,000 Ib. at 100° I 
— 480 Ib. at 1,000° I 


For higher pressures, specify 
List 990 


And for full details on List 960, send 


today for your copy of Catalog 10. 


THE 


CHAPMAN 


VALVE MFG. CO. 


INDIAN ORCHARD, MASS. ® 





your HORTON tanks 


Chicago Bridge & Iron Company assigns 
a Field Welding Supervisor to inspect every welded tank built 


It takes the knowledge of an expert and as much The Field Welding Supervisor does everything 


supervision as possible to build a really good possible to assure you of the best tank your money 


welded steel structure. Knowing this, Chicago ean buy . and it’s all done at no extra cost to 


Bridge & Iron Company assigns a Field Welding you! Complete Field Welding Supervision Service 
Supervisor, in addition to the regular Foreman in is provided on every welded tank we build. 


‘ har ee, 


CHICACO BRIDCE & IRON COMPANY 


Atlanta 3 
Birmingham | 
Boston 10 
Chicago 4 
Cleveland 15 


to inspect every tank built. The Supervisor 
issists the Foreman in cutting and grading plugs 
magnafluxing, x-raying and stress-relieving welded 
joints as called for in governing specifications. He 
hie Ips to check welding equipment and welding tech 
will train and qualify 


niques and if necessary 


welders to assure top skill and capacity on a job 


I xpert design, fabrication and erection facilities 
for welded steel plate structures is offered to the 
petroleum industry by our experienced engineering 
staff, plants and field crews. When planning a 
welded steel plate structure of any type write our 
nearest office for estimates or quotations . there 


is no obligation on your part 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Detroit 26 
Havana 
Houston 2 

Los Angeles 17 
New York 6 


2146 Healey Building 

1548 North Fiftieth Street 
1030—201 Devonshire Street 
2463 McCormick Building 
2234 Midland Building 


REPRESENTATIVES 


Ateliers et Chantiers de la Seine Maritime, Paris, France 

Compagnia Tecnia Industrie Petroli, Rome, Italy 

Constructions Metolliques de Provence, Aries-sur-Rhone, France 

Chicago Bridge & !ron Company, Ltd. Apartado 1348, Caracas, Venezuela 
Sociedade Chibridge de Construcoes Ltda, Av, General Justo, 275, Grupo 306, Rio de Janeiro, Brazil 


204 


1520 Lofayette Building 


2126 C & | Life Building 
1534 General Petroleum Building 
3 


402 Abreu Building Pittsburgh 19 
San Francisco 4 
Seottie | 


165 Broadway Building Tulse 3 


AND LICENSEES 

Horton Steel Works Limited Fort Erie, Ontario, Canada 
Motherwell Bridge & Engineering Company, Motherwell, Scotland 
Whessoe, Limited. Darlington, England 

Comorimo N_ V., 21. Amstel, Amsterdam (C) Netherlands 
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Philadelphia 3 1608—1700 Walnut Street Building 
3237 Alcoa Building 
1551—200 Bush Street 
1331 Henry Building 
1626 Hunt Building 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continuved 


Daly Estiemated Probable 
COMPANY Plant Site Project Capacity Cost Completion Licensor Engineering Contractor 
Hamtur t “. Plu " 154 D 


4 ! 


Hombay, | 
Yokkae? 7 


far 
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Wakavama | 
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* First appeorance in tabulation Added capacity 


NOTE Atlantic Atiantic Ref. Co Austin—Austin Co Badger Div Hydro M—-Hydrocarbon Mineraloe!| GmbH Hydro E—Hydrocarbon Engineering 
Stone & Webster Engineering Co Barnes—-W. M. Barnes Co Bechtel S.A.RL Kaiser—Karser Engineers Kellogg—The M. W. Kellogg Co 
Bechtel Corp Biaw Blow Knox Construction Co Broun—C. F. Braun Co Kellogg—P A-—Kellogg Pan-American Koch—Koch Engineering Company 
Brown & Root—Brown & Root Construction Co Buckner—F. J. Buckner Corp Koppers—Koppers Co, Inc Lummus—The Lummus Co Macco—Macco 
. » Corp McKee—Arthur G McKee Co M-C & S—Merritt-Chapman & Scott 
Calif, Res.—Calitornia Research Corp Can. Kellogg—Canadian Kellogg Co Corp C. L. Olson P. A. HydroRes—Pan-American Hydrocarbon Research 
Cot Constr Catelytic Construction Co Chemico—Chemical Construction Co Porker—Parker, Steffens & Pearce Parsons—The Raiph M. Parsons 
Co Ch. Pro.—Chemical Process, Inc Cc. B. & 1.—Chicago Bridge & Iron Co Petco—Petroleum Engineering Tool Co Phillips—Phillips Petroleum Co 
Works Company Chiyoda—Chiyoda Chemical Engineering & Construction Co Pritchard—J. H. Pritchard Co Procon—Procon inc Quaker— Quaker 
Ltd C & |.—Chemicol & Industrial Corp Consd. Eng. —Consolidated Valley Constructors Ref. Eng. —Refinery Engineering Company Rust 
Engineering Company Croig—A. F. Craig & Co D & Z—Day & Zimmerman Rust Engr. Co S & B—Singmaster & Breyer Separator-Nobel Co Socony 
Deita—Deita Engineering Corp Dresser— Dresser Engineering Corp Ebasco Vac.——Socony-Vacuum Oil Co Southwestern—Southwestern Constr. Co 
Ebasco Services, Inc E4A—Ehrhort & Arthur, Inc Edeleanu—Edeleanu 5. O. D.—Stondard Oi! Development Co Sohio—Standard Oil Co. of Ohic 
Gesellschaft MB. H Fish—The Fish Engineering Corp Ferquson—H K Stearns-Roger— Stearns Roger Manufacturing Co Stone & Webster—Stone & 
Ferguson Co Fivor—Fiuor Corp Ges Plant Constr.—Gasoline Plant Con Webster Construction Co Suniand—Sunland Refining Company Sweco 
struction Corporotion Gratt—Grotf Engineering & Equipment Grebe & Southwestern Engineering Co Tears—Tears Engineers Tellepsen—Tellepsen 
Doremus—Grebe & Doremus Process Co Gutte-Hutte—Gutte Hofnungs Hutte Construction Company Texaco Dev. —Texaco Development Corp Texaco 
Hercules— Hercules Powder Co Hudson— Hudson Engineering Corp HWP The Texas Co Texas Noturol—Texas Notural Gosoline Corp vuoP 
Heod Wrightson Process, Ltd Hydrocarbon— Hydrocarbon Research Inc Universal Oil Products Company J. G. White—J. G. White Eng Corp 
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ed steel Unions have been tested and listed by Ur 


‘Si oye 


writers’ Laboratori 
liquids and gases 


More Strength where you need it most! 


Potential trouble spots get tops in protection 
when you use Rockwood Unions. 

Every detail of their new design is planned to 
increase your safety margin and cut replacement 
costs. The breaking load of the 3” size, for example, 
is 118,000 Ibs., for greater resistance to jarring, 
vibration, expansion and construction-shock. This 
extra tensile strength is evenly distributed, also, 
thanks to over-all balance which makes each of the 
three parts equally rugged. 

The non-corrosive seats are double-locked in place 
under pressures of 100,000 and 400,000 Ibs. Being 
integral with the Union they can’t work loose. 
And their plug-type ball-to-cone construction elimi- 
nates sharp corners and edges. You get quick, 
easy alignment. 

Cold forging enables making these seats of either 
stainless steel or Moly 341, which means no possi- 
bility of corrosion at the seat joint. In addition, all 
Rockwood Unions are tockwoodized”’ against 
corrosion by a special coating process — and abso- 
lute interchangeability of parts completes the list 
of solid advantages you get when you specify 
Rockwood Unions. For full information, write 
Rockwood Sprinkler Company, 102 Harlow Street, 
Worcester 5, Mass. 


er, 1953—PETROLEUM REFINER 


Checked For Extra Strength 
Determining tensile strength 
is a typical feature of Rock 
wood's thorough quality con 
trol. Unions are taken 
regularly from = production 
and tested in this machine 

» breaking loads for 

, 2” and 3” sizes are 
24,000, 82,000 and 118,000 
Ibs., respectively extra 
strength for toughest service 


Special Non-Cerresive Seots are 


Rockwood advantage. Specify 


wood Type 602 Union with two stainless 
or Rockwood Type 603 


steel seata 
Union with two Moly 341 seats 
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ROCKWOOD 


SPRINKLER COMPANY 


OF STEEL UNIONS ON THE MARKET 


WORCESTER 5, MASSACHUSETTS 





MANUFACTURERS OF THE MOST COMPLETE LINE 











THESE OUTSTANDING 
COMPANIES PLACED THEIR 
CONFIDENCE IN 


Gas Pulsation Prevented <<<". 


Continental Oil Company 





Midcontinent Petroleum Corp. 
h Skelly Oil Company 
y Standard Oil Company of Ohio 
Public Service Company of 
Northern Illinois 


BURGESS-MANNING SNUBBERS | wm'=2o° 
- Aurora Gasoline Company 
Pacific Gas & Electric Company 
Union Oil Company of California 


a 
BURGESS-MANNING PACIFIC GAS & ELECTRIC COMPANY 


Burgess-Manning Pulsation Snubbers installed on a gas compressor in the 


We NGINEERING Topock Station of Pacific Gas & Electric Company 


MM DESIGN 


KNOW-HOW 
for 


[WF Best Performance in Operation 


Individually engineered and designed 
Burgess-Manning Snubbers effectively 
control pulsation in gas and air piping 
excited by compressors, blowers, or re- 
ciprocating pumps. Pulsation control 
prevenrs line vibration and equipment 
fatigue with improved gas flow. 
Smoother gas flow allows for best 
efficiency, 
process action, 
gas transmission, 
and gas measurement. 
We invite you to write for your 
copy of an actual field report in survey 
and analysis of surge control with 


Burgess-Manning Pulsation Snubbers. 
e ® 


URGESS- 


1203 DRAGON STREET 


SOUND ey Dallas Tenas— 


CHICAGO, ILLINOIS « LIBERTYVILLE, ILLINOIS « REPRESENTATIVES: HOUSTON * TULSA *© LOS ANGELES © ST. LOUIS e NEW YORK 
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What's Happening in the Industry... 





Texaco Appoints Kerryn King AP] Sessions in Chicago Next Month 
Public Relations Director 
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Esso Export Elects Parker 
To Executive Vice President 
, M. Parker ‘ es 


Stover 


Sunday, November # 


Mekler Moves Practice From 
Palo Alto to New York City 
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What's Happening 





} 


Wednesdays November 11 


luesday November 10 


Thurselay November 2 





Weeds and Grasses 
Can’t Grow on Ground 
Treated with Borascu ‘ 


NOTHING TO MIX 


' 
i ee 


NONPOISONOUS 


NONCORROSIVE 


TO FERROUS METALS 
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sseeeee@ Single application of Borascu Weed Killer 


may keep an area cleared for 1 or 2 years! 


Where ground must be kept bare of all fire-hazardous weeds 


that’s the place for Borascu! This weed killer 


and grasses 
gives long-lasting results because it goes into the soil, 

and remains there, where it can destroy plant life, roots 
included! Economy-minded production men like BORASCU; 
figure it saves up to 80°, of former “‘grassing”’ costs and 


it’s safe, nonflammable, easy to use. Write for literature 


DisTRiBuTORS | ATED Tr VENEZUE 


PACIFIC COAST BORAX CO. 


630 SHATTO PLACE + LOS ANGELES 5, CALIFORNIA 


Siegel Will Direct Affairs of 
Socony-Vacuum in Middle East 
Robert exe pre ent f 
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Phillips 30th Corporation 

To Amass Billion Dollar Assets 
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Sohio’s Hughes Made Chairman 
Of Gordon Research Comittee 
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Kimball Named by Sinclair as 


Kimball 


Batzell Urges Controls as Way 
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pu 


To Needed Reserve Capacity 


Thacher Made Vice President 
Of California Research 


td 


Pan American Refining Renews 
General Manager of Refineries Fellowships; Sets Up Another 


lan At 


What s Happening 
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Can you afford to be without 
corrosion-resistant thermometers ? 





Production errors caused by thermom- 


eter failures can be mighty costly. 


The corrosion-resistant, pressure-tight 
construction of Rochester dial ther 
mometers protects you trom this sort 
of expensive trouble. And it practical 
ly doubles the life of the thermometer 


under severe operating conditions. 


An exclusive stainless 
stee/! welding process 
bonds the case, stem 
and nut into a single 


corrosion-resistant unit 


RECALIBRATE ON THE JOB 

Rochester dial thermometers are built 
to stay accurate under rough treat- 
ment. But if an unusually hard blow 
knocks the pointer out of adjustment, 
you can recalibrate it quickly and 


easily by turning a single screw. 


MILLIONS of Rochester dial thermometers 
are now delivering dependable service 


Xochesles 


DIAL THERMOMETERS 
GAUGES 
AMMETERS 





You can order money-saving 
Rochester thermometers from one of 
our specialized instrument representa 
tives, listed in Sweet's Catalog or the 
yellow pages of your telephone dire« 
tory. Or just mail the handy coupon 


for full details. 


Rochester Manufacturing Co., Inc. 
38 Rockwood Street, Rochester 10, N. Y 


nplete information on Rochester cor 


tant dial thermometers 





What's Happening . Dow Appoints Evans Head of National Science Foundation 
Firm’s Industrial Relations Offers Science Fellowships 


mia rs ! t tation he 7, BS ; 
awas a p : a * ther vans, formerly in charge of More than 700 students with special 
Marketing divist ‘ v hem ; 
mpanv’s Texas . has heer year ot graduate scientific study during 

the academic year of 1954-55 in the 
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Jefferson Completes Second 
Major Addition at Austin 


Jefferson Chemical ¢ mpany ly 
has completed a major addition t its 
research laboratories at Austin Texas 
rhe new facilities, comprising two air 
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concrete buildings, provide upwards of 
25,000 square feet of -additional fl 
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University of California Prof 
Gets Belgium Fulbright Award 
lore Vermeulen 


specifications, and finishes for all conditions. Supply of mat- mical engineering at the University 
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Kenyon provide a complete thermal insulation service to the 


oil industry, including technical advice on thermal insulation protessor ot 


erials, application, supervision, on sites throughout the world. t ahlitorniy has rec ved a Fulbri 


The photograph shows columns on the Distillation Unit. 
M.E.C. project at Ellesmere Port, Cheshire 


CallinKENYON to keep the heat in! 


WM. KENYON & SONS (AMERICA) LTD., PERTH AMBOY, NJ, U.S.A. 


WILLIAM KENYON & SONS LTO DUKINFIELD CHESHIRE ENGLAND 
KH 132 
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ODM Seeking to End Tax Aid 
For Lube and TEL Facilities 


Rapid tax amortization privileges for 
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Egloff Scheduled to Speak to 
Chemical Society of Japan 
Lr FE gloff, 


search tor ersal Oil 
pany, is play a rol 
anniversary celebration of the | 
society ot Japan Dr. Egloff will 
nly American to address the 
when it meets in Tokyo late 
As one of three invited 
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Hanford, Kellogg Executive, 
Elected Director of Pullman 
Dr. W. E. Hanford, vice president in 


charge of research and development at 
The M. W. Kellogg Company, has been 
ected a of Pullman Incec., of 
ich Kellogg is a subsidiary. Hanford, 
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DIOACTIVITY 


) SOURCES SERVICES 
CHEMICALS « RESEARCH 
INSTRUMENTS 


Tracerlab offers the oil industry the most fully devel- 
oped line of nuclear instruments, accessories, sources 
and radiochemicals available today. Regardless of 
what you need —a Geiger tube, special source, or 
the design and construction of a complete survey rig 
— Tracerlab can fill your requirements. 

If you have any interest in radioactivity, present 
or potential . you'll want a copy of our !6-page 
booklet “Radioactivity and the Petroleum Industry”, 
a survey of most of the known oil industry applica- 
tions. Other valuable informative literature is also 


listed below. 


WASHINGTON @ NEW YORK @ HOUSTON @ ATLANTA 


TaCceria 


130 HIGH ST. BOSTON 
2295 SAN PABLO AVE, BERKELEY 





LOS ANGELES @ PARIS @ CHICAGO @ CLEVELAND 


Please send me free copies of the Tracerlab literature checked. 


) Radioactivity and the Petroleum @ NAME 
Industry 


e@ TITLE 


) 108 page instrument and isotope 
catalog 


Co-60 
) * aie 
) 


COMPANY 
Radioactivity Consulting 


¢ 
a STREET 


Ir-192 Radiography 
e CITY 

Sample copy of TRACERLOG, 

external technical publication 


ZONE STATE 





What's Happening Harger Succeeds Pollard as PAD Survey Shows Future Rise 
El Segundo General Manager In Foreign Refining Capacity 


I 


H ' 


1954 Foreign Lube Oil Output 
To Be 53,100 Barrels Daily 


Humble Promotes Marshall in 
Technical Service Division 


Ht. Ma 


el 


Socony-Vacuum’s Harding, 47, 
Taken by Death at Manhasset 


i Hard t 


Henning Becomes Manager of 
California Standard Refinery 


ti 


Site of Kenya Refinery Work 
Part of Designated Crown Land 
Blaw-Knox Division Will Survey: | 0K land on 


Natural Resources of Oklahoma 
' State Plant nd Re 


| 


ERRATA 


New Brazilian Law Would 
Make Monopoly of Oil Industry 


Credit to ASME 





VENTURI GAS SCRUBBERS 


Here’s why 


ONE 
Repeat business is a sure sign of client satisfaction in any 
i a | ST A L LATI @ ] N field. That’s why the record of repeat installations of 


Chemico P-A Venturi Scrubbers is Impressive 
Most Chemico installations currently underway have 


leads to predec essors In the same ¢ ompany orin the 


same scrubbing field 


PTlitehiilate Multiple installations are prese ntly in service scrubbing 


sulfuric and phosphoric acid mists, met illurgical dusts 
and many other of the more difficult fumes encountered 


in the chemical industry. 


If you have a serious air pollution or waste recovery 
problem not in our experience file, we will be glad 
to send one of our experienced engineers to make reliable 


pilot tests at your plant with our portable equipment 


Lou capital cos WHY are capital costs low? 
Because of simplicity of design 


Lou maintenance WHY are maintenance costs low? 
Because there are no complex accessories required to maintain 
, Ape nse units at top performance levels 


Hig h ( ollec ‘tion WHY are collection efficiencies so high? 
; j Because the patented feature of the P-A Venturi induces 
¢ / teveney a high degree of particle agglomeration 





Phone (MU 8-2370) or wnte our P-A Sales Dept. for further in 
formation and ask for our Bulletin M-102 on P-A Gas Scrubbers 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COME 


MADISON AVENUE, NEW YORK 22, N.Y 


bchnical Renren s Throughout the World © Cables: Chemicon 
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Here’s More 


Information on Advertised Products 
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The Air Preheater Corp 


Airetool Manulacturing Ce 


Alan Wood Steel 
Alan Wood Steel 
Allie-Chalmers Manulact 
Allis-Chalmers Manufact 
Allis-Chalmers Manufact 
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W. HE Curtin & 


Dean Brothers Pumps Inc 
De Laval Steam Turbine 
Dempster Brothers, In 
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I. du Pont de Nemour 
FE. 1. du Pont ce 
Nemours & Co 
The Duraloy Co 
Durametallic Corp 
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Ellett Company 
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Engineering Corporation 


Farris Engineering Corp 
Feawal, In 

Filtrol Corp 
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General Electric Ce 

A. P. Green Fire Brick ¢ 
Grinnell Company 
Gunite Concrete and Con 
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SAVE TIME. . . 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired 


IT’S FAST, CONVENIENT, CERTAIN 


H 


G37) Hartzell Propeller Fas 2A N5) Platecoil Division 
G8) Howe-Baker Corp Opp Of) Tranter Manufacturing Co., Inc 
G9) Hudson Engineering Cory 184-185 (N6) The Wm. Powell Co 
G10) Hydrocarbon Re N7) The Pressed Steel Co 
N&) J. F. Pritchard & Ce 
N9) J. F. Pritchard & Co 
(N10) Procon Incorporated 
(P1) Pyrene Manufacturing Co 
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American Chain & Cable Co 
(P5) The Refinery Engineering Ce 
(P6) Refinery Supply C 
247 (P7) Republic Steel Corp 
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| What's New in Manufacturers’ Literature 








Weld Strength Calculator 


A unique weld strength calculator has 
been made available by Lukens Steel 
Company for the convenience of de- 
signers, engineers and others interested 
in steel plate fabrication. 

A companion tool to Lukens’ plate size 
selector, the weld strength calculator is a 
durably made plastic slide rule that indi- 
cates both the size of weld required for a 
given applied load, and the weight of a 
given length of weld in pounds. The cal- 
culator gives values for stresses ranging 
from 2000 to 20,000 psi, and applied loads 
of from 9000 to 450,000 pounds. 

On the reverse side of this ket-size 
calculator, basic design data for welded 
connections is a neg shown, and 
formulas for calculating nominal prop- 
erties of welded connections are listed in 
convenient form. For rapid calculations 
of your welding problems, get this new 
aid now, simply... 


Circle No. 1 on Postcard 


Strain Gages 


A new price list covering SR-4 strain 
gages, instruments, and accessories has 
been announced by Baldwin-Lima-Ham- 
ilton Corporation. Specifications for more 
than 100 sizes and types of gages are 

iven as well as selection considerations 
oe SR-4 gages. Prices and other data on 
cements and waterproofing equipment are 
also included. For your copy of this bulle- 
tin simply... 


Circle No. 2 on Postcard 


USE THESE CARDS. 
To Get | ' 


COPIES OF CATALOGS 
And for More 


Tahaclaaalchalela melas 


NEW EQUIPMENT 
ADVERTISED PRODUCTS 


EASY TO USE 


Circle on one of the cards at 
right the identifying numbers 
of each new equipment and 
catalog item or advertised 
product on which you wont 
more information. Print your 
nome and address ~ 
Tear out and mail card. 
That's all there is to it. No 
postage is required if card is 
mailed in U. S. A. Your re- 
quest will be forwarded 
promptly to the compan 
concerned, and the reply will 
come direct to you. 


For copies of the catalogs and new equipment literature listed, use one of the 
convenient Reader Service Postcards on this page. Just circle the number on 
the card corresponding to the number of the item in which you are interested. 





Analytical Service 


The Consolidated Engineering Com- 
pany has established its Analytical Serv- 
ice department as a new service to those 
in industry who are faced with problems 
solvable only by use of mass spectro- 
graphic methods. Available on a per- 
analysis basis is a permanently staffed 
laboratory equipped with the latest CEC 
instruments. All sample runs, analyses, 
tests and computations are made by per- 
sonnel having wide experience of both 
chemical and specialized analytical fields. 
Both Western Union and TWX instal- 


Gulf Publishing 
Company 


lations speed reports of urgently needed 
analyses, Precise analyses can be made 
on virtually any organic or inorganic gas 
or liquid mixture for as many as 20 un- 
known substances with molecular weights 
up to 300. Trace and purity determina- 
tions for 0.001 mole percent can also be 
made. For rapid solution of simultaneous 
linear equations, such as those resulting 
from mass spectrometer or infrared anal- 
yses, a model 30-103 CEC Computer is 
available. For complete information on 
this new service, just... 


Circle No. 3 on Postcard 
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What's New in Manufacturers’ Literature 





Flexible Tube Catalog 


A new illustrated catalog featuring 
Chicago Metal Hose and Flexon Ex- 
frases Joints is now available from 

lexonics Corporation, formerly Chicago 
Metal Hose Corporation. The catalog 
presents all basic selection and installa- 
tion data necessary to the proper appli- 
cation of flexible metal hose and pipe 
line expansion joints. Complete expan- 
sion joint specifications for both low 
and high units are given in the first sec- 
tion of the catalog. This includes the 
background engineering facts essential 
for the selection of the proper joints. 
Section 2 covers specifications on the 
basic types of Chicago Metal Hose as 
well as information on fittings. Your 
copy of this informative catalog is avail- 
able now. 

Circle No. 4 on Postcard 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested. 





Flame Cutter 


The Vernon-Scardina “Universal” 
flame cutter, as described in a new cata- 
log issued by Vernon Tool Company, 
has features which enable it to “set 2 
new standard in the field of flame cut- 
~ 2 According to the bulletin, the 
self-contained unit saves time, money 
and welding fittings through reworking, 
reconditioning and salvaging. The ma- 
chine incorporates the Vernon unitized 
cam actuated gas control valve, and an 
adjustable degree plate permits fittings 
to be cut at any angle. The speed of the 
cutter is adjustable while the machine 
is in operation, 
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Electrical Cables 


The Okonite Company has recently 
published and is now making available 
a 128-page book entitled “Rubber-Insu- 
lated h Voltage Cables Up to 35,000 
volts.” Pris new publication contains 
a great deal of technical information and 
should be of interest both to the design 
and field engineer in the petroleum and 
petrochemical industry. 

Of particular interest are the 29 pages 
of detailed drawings and instructions for 
splicing and terminating high voltage 
rubber insulated cables. Based on more 
than 25 years of service experience, this 
book should be a must for your techni- 
cal information file. Your free copy is 
available now, simply . 


Circle No. 6 on Postcard 


Ceramic Plungers 


Ceramic plungers for reciprocating 
pumps are the subject of a new bulletin 
being offered by Worthington Corpo- 
ration. 

Referred to as bulletin No. W-404-B5, 
it lists the chemical and physical prop- 
erties of the plungers and describes the 
process by which they are manufactured. 
The plungers are described as extremely 
corrosive and abrasive resistant and pos- 
sessing consistant, high-strength prop- 
erties. They are available on new pumps 
and are also interchangeable with metal- 
lic plungers on units now in service. 

The bulletin also includes a section 
on recommended procedures for instal- 
lation cf the ceramic plungers. 


Circle No. 7 on Postcard 


Instrument Catalog 


Bailey Meter Company has made 
available a new catalog describing its 
complete line of instruments. This cata- 
log is written for the process engineer 
and offers ranges, basic specifications 
and detailed literature references on all 
of Bailey's indicators, controllers, re- 
corders, and detection devices. To get 
your copy of this informative catalog, 


simply .. . 
Circle No. 8 on Postcard 
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Rate-of-Rise Thermostat 


Incorpo- 
eveloped i 
ther 


Versatile Chemical Pump 


This radically designed centrifugal pump rep- 
resents a new approach to pump problems by doing away 


with all mechanical seals. 


V pl rT 
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Steam Generator 
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SP ECIAL CONCRETES provide economical heat 


and corrosion resistance and insulation! ey 


SPECIAL CONCRETES provide a unique combination - 
of heat and corrosion resistance and insulation that lets . 
you specify one concrete for many difficult jobs throughout 
the refinery. And they are easy to place. 
Special industrial concretes can easily be made with Lumnite* 
calcium-aluminate cement and suitable aggregates. 
They help speed construction . . . are quickly placed by 
cement gun, plastering or pouring . .. and reach service 
strength in 24 hours or less! 

If your problem is soaking heat, high temperatures, 
corrosion or special insulating needs, 
chances are you can use these special concretes. 
They have a proved time- and cost-saving 

record in many refineries. 

FOR CONVENIENCE you may prefer to make 

special concrete with prepared castables 

mixes of Lumnite cement and aggregates 

selected for specific temperature and service 
requirements—add only water). They are 

made by refractory manufacturers 

and sold through their dealers. For more 

information write Universal Atlas Cement 


Company (United States Steel 





Corporation Subsidiary), 100 Park 
Avenue, New York 17, N. Y. 





WHERE TO USE SPECIAL CONCRETES 
HEATER STACKS such as these utilize special 


In ducts, furnace foundations, floors 
concrete linings for protection against heat 


@ Linings of reaction and reforming cham- a7 


bers; fractionating, cracking, rerun, distil- subject to soaking heat. 
and the corrosive effects of condensate. The 


lation, vaporizing, and alkalization units; . 
@ Stack and five linings. heaters are lined with refractory concrete, 
bubble, stripper, and flash towers; accu- 
i another special type of industrial concrete 
mutators and sookers @ Tank linings and pipe linings for protec- that assures low-cost, long-service refinery 


@ In furnaces, heaters and coking ovens. tion from sour crude. installations at higher temperatures. 


**LUMNITE" is the registered trade-mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 
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ting piping and wiring are 
and installed at the factory 
he unit is designed to provide 
tomatic firing with oil, gas or 
al and is built in 9 sizes ranging 
Suu) ¢ 33,000 p unds of steam pe! 
pressures up to 400 ps 
init’s “A” type construction pr 
ick steaming, while the tube 
otects the steam drum fron 
ment The large stean 


pinge 


lrum provides ample steam releasing . 
surface. Internal steam separator as fe 
sures dry steam delivery. All water wall Use raat Gaskets relate. 
tubes are fed uniformly through the 
adequate lower drums. A_ hydrostat 
head assures rapid circulation and im bd sd 
sade aapenan tn Eesuntinn ead & cold diate My (CoM Sal-uiliacl i 
mands. The unobstructed floor of the 

box makes the design readily adapt 


‘ble to stoker installation Can yl Niveld 4 


Circle No. 11 on Postcard 


CHEMISEAL V-RINGS 


Select Chemiseal No. 810-V pack- 
ing for valves. It provides neces- 
sary seal at low gland pressures 
and reduces valve torque because 
it is extremely anti-hesive. No 
lubricant is required for superior 
operation. Supplied in sets to 
meet specific requirements. Ask 
for Catalog No. 810-V. 


CHEMISEAL PUMP PACKING 


Select Chemiseal No. 711 pack- 
ing for rotating or reciprocating 
shafts. It provides a low friction 
2-way seal that not only prevents 
axial seepage, but also seals 
against shaft and stuffing box as 
well. Write for Catalog INo. 711. 





= 


i 


Pipe Joint Layou 


CHEMISEAL TEFLON-JACKETED GASKETS 

Select Chemiseal No. 1-339 WA 
Teflon Jacketed Gaskets for all 
types of metal and special chemi- 
cal resistant piping connections. 
Available in any size with a 
variety of filler materials suitable 
for stainless steel, glass, glass- 
lined steel, porcelain, Karbate, 
Haveg or other chemical piping 
and equipment. These fillers are 
protected on both faces and the 
inside diameter by the chemical 
resistant Teflon Jacket. Write 
for Catalog No. 1-339 WA. 
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Safe Radioisotopes STATES | PRODUCTS DIVISION 


Fisher Scientific Company has mad MDEN 1 NEW JERSEY 
vailable “safe, inexpensive “radiiso GASKET | “Aner, 
: ee seek ee coum belo 
rmal training at lak 

* Satety precautions 
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Why the 
Weston 
sensing element 


is a 
MULTIPLE HELIX! 





WESTON 
all-metal THERMOMETERS 


syocke d 


by le ading 
pistriputo™ 


Although WESTON provides sensing elements of 
various forms for special applications, the element 
in all standard WESTON Industrial Thermometers 
is a multiple helix as illustrated above. Why the 
more costly multiple, instead of the single, helix? 
Just one reason. WESTON’S twenty years experience 
producing bi-metal thermometers for industry has 
furnished convincing proof that the shorter, non- 
sagging multiple helix provides better accuracy, 
over longer periods. And while it provides other 
advantages, the one thing most thermometer buy- 
ers demand is long-term dependability. You get it, 
in extra measure, in WESTON Thermometers with 
multiple helix. WESTON Electrical Instrument 
Corp., 614 Frelinghuysen Ave., Newark 5, N. J. 


WESTON 
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active compour! 
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pharn aceut i 


onal 


Forged Steel Valve 


Des i ere a 


\ 


lb» y « ‘ \ e pb cat 
This item supplements Orbit Valve Company 
data on page 814 of The Refinery Catalog 
20th Edition 
Circle No. 14 on Postcard 


Dual Gas Analyzer 


excess a 
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Dragline Clamshell Shovel Back Hoe Magnet Crane Grapple Crane Pile Driver Bockfiller ee 


ANNOUNCING 


CRANE CARRI 





For use with the Model T-35 BANTAM... 
the latest development in shovel- tranes, //, 


LIFTS 12,000 LBS! 


This brand new Crane Carrier, ex- 

clusively engineered for BANTAM 

mounting by a leading and famous 

truck manufacturer, answers the 
demand for all-new truck crane equip- 
ment with high-speed mobility. It’s built 
right — and priced right! 


Now . . . BANTAM Offers Any Type of Mounting You Want 


The versatile, job-proved BAN- now offers the new Model C-35 
TAM which has established en- .. . it's the revolutionary craw!l- 
viable records of economy on es everyone's talking about! 
all kinds of lifting and excavat- And, best of all no matter 
in obs everywhere is now which type of mounting your 
The Great Cc-35 {> coaitabhs with a wide choice of work a for, the pa hve 
f mountings, letting you seiect the BANTAM with any one of 9 
CRA WLER : best suited combination to han-  fast-change front-end attach 
dle your jobs faster and at far ments is still the lowest priced, 
¥ x less cost. Y,4-yard, 6-ton shovel-crane on 
wO + OE Today, you can get a BANTAM _ the market. 
with a brand new, all-new Crane Investigate the BANTAM meth 
Carrier as illustrated . . . Of od... find out how a BAN 
mounted on a factory guaran- TAM lets you bid lower and 
teed re-built truck. Or, to save pet more work. Ask for a free 
yourself more money, a BAN- — demonstration on your job. See 
Yours fer ently LL a mounted on your nearest Schield BANTAM 
. Distributor or contact the fac 


$10,330 , But, that’s not all! Then, to tory, TODAY! 


meet your needs for a top qual 
Complete Crawler Bock ity, low-priced Yg-yard crawler SCHIELD BANTAM CO. 


Hoe with 30” bucket shovel-crane, Schield BANTAM 285 Park St, Waverly, lowa 
f.o.b Factory Price 
Subject to Change) 
T-35 with Crane Carrier 35 BA? “M mou ‘ Ictory 

for fast job-to-job moves 
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\Ganiam Co. 


WORLD'S LARGEST PRODUCERS OF TRUCK- 
CRANES AND EXCAVATORS 


ANOTHER New Probuct OF THE t \) 





NEW Equipment . 


> tube wlence bridges giving the inctrement en 
SOLVES ) \) maintenance s wa = aye 





, bustion equipment 


This item supplements Bailey Meter 
Company data on pages 184-185 of 
the Refinery Catalog, 20th Edition. 

Circle No. 15 on Postcard 


Spiral brush 


Reamer 


Geared air driven er 


condenser cleaner 
Straight flute drill 


a ll 


Here’s the cleaner for heavily scaled small 
diameter tubes in heat exchangers, condensers. 


A powerful iow speed motor enables the op- 


erator to clean without tube injury. A flushing Portable Pipe Bender 
I 


agent is introduced through the motor and drive shaft to keep the drill cool under 
wr rugged field use. the Wallace S 
ies Manufacturing Company ne thes 
safe cleaning of all scale conditions _ * - . ~ eat 
t the refining and petrochemica 


a , y por ly power pipe al 


vie tool ts 


all scale conditions. Special packing glands prevent leakage. Designed for thorough, 


an ) ‘ 14-inch t 


han 
'S wi bends up to 180 deg 


II 
all steel welded onstructiot 
hine provides tor maximum strer 


and minimum weight. To get the « 


It's new! Rolls tight tube joints automat- : 


ically by the Retractive Method! Control 


is set to desired expansion, expander 5 Circle No. 16 on Postcard 
is fully inserted and rolls a short section 


plete mitormatior n this time at 


of the tube. When full expansion is 
reached, the Expander then automat- 
ically retracts, expanding the entire 
thickness of the tube sheet. This method 


draws metal toward mouth of tube, pre- 

Airetool Automatic Retracti\ve Tube Ex 
pansion Control System — for installing 
ment of holes, reduces time needed to tubes in heot exchangers, condensers 


vents elongation, distortion or enlarge- 


roll tight joints boilers 


Write for details about tube cleaning, tube expanding 


BRANCH OFFICES 
New York © Chicago © Philadelphia © 


Tulsa © Houston © Baton Rouge 
Hudson Hesghts (NJ) MANUFACTURING COMPANY 


A 
XN 


Representatives in principal cities of 
U. S. A., Conado, Mexico, South 


SPRINGFIELD, OHIO 


America, England 


THERE'S AN AIRETOOL TUBE EXPANDER OR TUBE CLEANER FOR EVERY TYPE OF TUBULAR CONSTRUCTION 


PETROLEL 





How a 
military aircraft 
problem led to 


The (Greatest 


Gasoline 


~ Development 


in 3\ Years 


a a an! 
ir” is a revolutionary new gasoline ad- 
ditive that stops the greatest cause of power 
loss in modern automobile engines. TCP addi- 
tive is now blended into Shell Premium, and is 
available at Shell stations throughout the United 
States. 


With the advent of high octane number fuels for peak 
performance of both military and civil aircraft, the prob- 
lem of spark plug fouling became critical. Maximum de- 
sign performance and range of the aircraft were severely 
limited by deposits formed on the insulating portions of the 
spark plugs. These deposits caused malfunctioning of the 
spark plug often at critical times when maximum spark 
plug performance was necessary. | he problem was studied 
jointly by petroleum suppliers, engine and spark plug man 
ufacturers, and airframe builders both from the chemical 
and mechanical standpoint 


Shell Research Mobilized 

To tackle the problem Shell mobilized its research facilities 
First step was development of a dependable test for spark 
plug fouling With this test, Shell had the necessary equip- 
ment with which hundreds of compounds could be quickly 
tested —rejected and tested again in different formulations 
Round-the-clock testing finally led to the discovery of 
Shell’s TCP additive. 

Not since the introduction of tetracthyl lead in 1922 ha 


there been such an important development in gasoline. 


How TCP additive helps existing engines— 

can lead to even better designs 

This remarkable ingredient actually changes the nature of 

combustion deposits inside an engine; actually makes them 

harmless. Plug-shorting and pre-ignition are eliminated 

Now car owners get up to 159% more power—often before 

using the second tankful. Spark plug life ts increased as 

much as 150%, and gasoline mileage is improved. 

Car manufacturers and dealers benefit too! New cars 
perform the way designers intended; new car buyers have 
few performance complaints. And for the future, designers 
can plan for higher compression and horsepower, lighter 


and more compact engine designs. 


TCP is Shell’s trademark for this additive. 
It is another example of the progressive research 
that goes forward day and night in Shell labora- 
tories. Itis evidence again that Shell research pro- 
vides more and better products from petroleum. 
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If you're scanning RE FINER 


for help on insulating problems 


HERE’S ONE 
GOOD 
ANSWER <> 


BALDWIN-HILL 


: 
4 | orennits Welding Machine 
A new itomatic weldit machine has 

meng leve i} Leader Welding and 

a AAP y lled the 





Manufacturing t ‘ 
Model 650 ader automatic welding 
rugs built 


There's more to insulation than heat savings. Insula- 
tion also makes heat easier to contro/. But what type 
is needed to help produce maximum results? B-H 
MONO-BLOCK is one good answer because it is 
effective over the full temperature range to 1700° F. 
is used on steam boilers, tanks, towers, ovens 
and similar equipment where accurate control is 
essential to efficient operation. B-H MONO-BLOCK 
of fibrous rockwool provides stability under severe Circle No. 18 on Postcard 
temperature and moisture conditions. It is light and : 
easy to handle—and readily cut into straight or Unique Tower Packing 
irregular shapes for speedy application. If you have ints 
any problems involving heat conservation or con- 
trol—consult our Engineered Insulation Service. 


Baldwin-Hill | 


Clip on signed letterhead and mail 


ee 


/ BALDWIN-HILL COMPANY, 710 Breunig Ave., Trenton 2,N. J. 


Please send complete 


wrmahon on 

MONO-BLOCK Rigid, felted black rockwool block—for high ond low temperature use 
POWERHOUSE CEMENT High adhesion, black rockwool insylating-finishing cement 
BLANKETS Metal-r forced, flexible, felted black rockwool insulation 


NO. ! INSULATING CEMENT it- purpose, rust-inhibiting plastic cement 





How would YOU solve these two problems? 


1. STORING BULKY FILES. Engineers examine one of 90 com- 
pact microfilm rolls that reduce 70,000 drawings, each about 
6 square feet in area, for space-saving storage. In a process 
developed by the Diebold Manufacturing Co. for continuous 
developing of microfilm, rigid temperature control is essential 
in the “fixing” tank. Fenwal THERMOSWITCH * unit keeps the 
“fixing” solution constantly within one degree of the re- 
quired 100°F. 


3. A FENWAL THERMOSWITCH CONTROL may solve your 
problems, too. Its external, single-metal shell expands or 
contracts instantly with temperature changes, making or 
breaking enclosed electrical contacts. Compact, highly re- 
istant to shock and vibration, Fenwal THERMOSWITCH units 
have solved hundreds of otherwise costly problems. 


MCT 
HL 


Photo courtesy of Hotel Statler, Boston 


2. KEEPING DISHES SPOTLESS. For this full-time restaurant 
job, the Statler Hotels and other leading firms serving the 
public use Colt Autosan Dishwashing Machines. Fenwal 
THERMOSWITCH devices in these machines have two functions, 
The first is to control temperature of washing water. Other 
units act as low temperature cut-off switches stopping the 
conveyor belt if water becomes too cold, 


4. SEND FOR THIS CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, il- 
lustrated discussions of the problems above. Fenwal engineers 
will be glad to help you solve your temperature control prob- 
lems involving heat, humidity, radiant heat, pressure and 
other variables. Write Fenwal Incorporated, 1010 Pleasant 
Street, Ashland, Massachusetts. 


THERMOSWITCH* 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 


uM REFINER 





@ For the solution to 
lubrication difficulties, or 
chemical feeding problems, 
more and more companies 
are turning to Manzel. 


...for 
example: 


Chemical Feeders are used throughout the oil indus- 
try to keep wells and pipelines in good, flowing 
condition. But, in wet gas fields corrosion frequently 
stops the motors that power these feeders. 


To solve this problem, Manzel developed a chemical 
feeder with built-in automatic force feed lubrication 
which protects the gas motor from corrosion and 


insures continuous operation of the feeder. 


r 
I 
l 
! 
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I 
! 
! 
! 
i 
! 
i 
I 
l 


wee ee eee wee oe al 


TT . 


For 50 years a leader in the field, Manzel is today a flexible, fast- 
moving organization with the special technical skill for meeting 
your needs quickly and economically. Write for further informa- 
tion about Manzel Force Feed Lubricators and Chemical Feeders. 


285 BABCOCK STREET 
BUFFALO 10, N. Y. 


A DIVISION OF FRONTIER INDUSTRIES, INC, 


NEW Equipment. . 


f alloy materials. |: 

s installed im sections 

five to ght feet long but when it ts 
used te replace existing trays, specia 
designs can be worked out to meet spe 
cific requirements. Get the details and 


you need 


Circle No. 19 on Postcard 





speciniicati 


Hydraulic Foam Tower 
\ new portal 


ind | ered by hydraul action, 1s tr 
11 National Foam System 
the fighting of fires, the 
\ be set up in a traction 
time normally needed, and witl 
rd the manpower The same 
ver may be used tor tanks of varying 
ights, and a simple conversion opera 
tion, easily accomplished in the field 
according to the company, adapts the 


rte foam tower, fraise 


ower for chemical foam use 
hvdraulic action, which can be 
i safe distance from the fre 
tower to full height in a mat 
nds. When it is elevated to a 
ve the upper edge of the tank 
ire 1s released and the tower 
gradually lescends until the gooseneck 
is hooked over the edge of the wall 
Foam is then discharged against the in 
sie ot the tank wall 
This item supplements National Foam Sys 
tem, Inc., data on page 757 of The Refinery 
Catalog, 20th Edition 
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Lubricated Plug Valve 


\ new line of lubricated plug valves 
is being offered to the refining and petro 
chemical industry by the William Powell 
Company. This new line features quick 


} 


' ; 
‘ 


Positry hut 7. 7 exposure t the 
seatimn surtac vl the valve is im the 
gh degree 

and fitting. It 
and the 


faces thi: 


es 
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The ability to circulate solids at a high rate, 
inherent in the ‘Fluid-solids-flow” principle, 
makes possible this continuous economic conver- 
sion of heavy residue into gasoline and coke. 


Foster Wheeler's extensive experience in the 
design and construction of process units using 
the Fluid-solids-flow principle is available to 
clients for this new process — Fluid Coking. 


Ser soivher information on first cost, utilities, yields, ; 
construction 


ating economics, design and n dota, write 


‘4 % " ¥ 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 








Copies may be obtained easily and without cost by using Reader Service Postcard. Just circle on the 
card the identifying key number of each item in which you are interested. Posfcards opposite page 216 
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Refineries everywhere specify Filtrol adsorbents to 


refine more barrels of premium oils at lower cost. 


Reasons Why Leading Refineries Everywhere Use 
Filtrol Adsorbents For Maximum Throughput... 


1. Press cake losses are reduced. 

2. Filter capacities are increased. 

3. Highest yields of finished oils. 

The technical service of Filtrol petroleum engineers 
and laboratories is at the disposal of refiners to assist 
them in product improvement to decrease operating 


costs and increase production. Samples of Filtrol 


adsorbents and quotations submitted upon request 
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Shell's Contact Filtration Plant at Cardon Refinery, Venezuela 
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Research Specialist Dow Lists 
As New Employe Classification 


\ empl ve classification, “re 
specialist,” ’ been established 

Dow Chemie: ompany, and 

Dr L. K. Freve e Spectroscopy 


Laboratory has beet iamed as the firs 
scientist accorded that rank 
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STATEMENT REQUIRED BY THE ACT OF AUGUST 
24. 1912, AS AMENDED BY THE ACTS OF MARCH 3 
1933. AND JULY 2. 1946 (Title 39. Urited States Code 
Section 233) SHOWIN( THE OWNERSHIP, MANAGE 
MENT, AND CIRCULATION OF Wor.) OIL, published 
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, unt buy Better Tube Supports DULRALOY Tube 

Supports are alloyed to meet individual corrosion and heat 
requirements. They are alloyed by experienced metallurgists and 
melted and east by experienced high-alloy foundrymen, both groups 
with experience going back some thirty years. Castings are 

carefully tested in our own laboratories which are completely 


equipped for metallurgical, chemi al and physical testing 


Many refineries have been DU RALOY customers for years 
Many refineries insist upon DU RALOY castings. Whether its 
straight production or engineering plus production, we are equipped 


to do the job. For more information, send for Bulletin No. 3150-G 


T compan 


New York 17.N Y 


ATCOIN 
y. Texas 
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bers are 


lard, the 
circulation A.B.C. 
publisher m audited 
by experienced circulation audi 
tors. As specified in the Bureau's 
Bylaws, A.B.C. auditors have 
“‘access toall books and records.” 

Subscription and renewal 
orders, payments from subscrib- 
ers, paper purchases, postal 
receipts, arrears are among the 
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Audit Bureau of 


hundred and 
sher members of the 
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vy established as measure- 


publisher's circulation records that are painstakingly 
checked by auditors and the resulting data are con 
densed and published in A.B.C. Reports. 

Experienced space buyers use the audited information 
in A.B.C. Reports as a factual basis for their decisions 
in evaluating, comparing and selecting media. The 
FACTS in A.3.C. Reports for business publications 
¢ How much paid circulation 
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Occupational or business breakdown 
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As Management Sees |! 


Investigate Your Fires 
To Prevent Recurrence! 


® Determine the cause of each fire 
® Assess the total loss incurred 


® Count the lessons to be learned 


Franklin G. Wilson, 
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damental safety policies in 
spections ind recommendations against 
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@ Determine accurately the total loss 
Unfortunately 


incurred news reports 


of petroleum fires usually contain ex 
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Another Alkylation 
Plant Well Underway 


One of ned alk 


ror under con 


vlation 


SIX Kelloggs desig 
. ner 


see below for 


Kellog 
cl nas ¢ 
yhest 


im consump 


varoe rc 
mrerssoes 
> 


important of the reasons for 
the improved efficiency of this 
sa design wl ich provides for 


new 


reactor | 


an unusually high isobutane-butvlene 
reaction phase The re 


satisfactorily 


ratio im the 


action progresses most 
In e Xcess 


Kellogg's 


without 


when the ratio nsicle rably 
of the theoretical 4-1 

design provides a 9-1 
In pumping or vesse ] costs 


rato 
ratio 


an increase 


y s the Kellogg 
alkvlation reacto arge tower in the 
sobutane-alk vlate 
ims to the right 
storayve 


rear s the 
fractionator. The dr 


are for sulfuric acid 





KELLOGG COMPANY 


OCTOBER 1953 


New Argentine Refinery Reflects Spread 
of U. S. Refining Techniques Abroad 


One of six complete refineries now 
underway by Kellogg outside North 
America, this cataly tie 
refinery for Yacimientos 


Petrol 
Fiseales inp Argentina is in 


complete 


feros 
dicative of the 
I ~ 
tries 
pendent upon imports to supply 
their 
products 


spread of modern 


refining tee hniques to coun 
whic have been largely de 
needs for finished petroleum 
When on stream the 


plant will have he lyn d increase that 


new 


domestic sources of re 


than 30°, 


country’s 


fined oil by more 


It will be South America’s most 
modern refinery in that it will con 
most of the catalvtye 
processes currently employed to 
meet the high octane demands of 


the U.S. market 


tain miajor 


Shown mu the photograph 
out the ely 
to hoe 


gasoline 


units for 
principal 
included: (1 


earrviny 

processing steps 
straight 
fractionation and 
tion, (2) thermal cracking and de 
laved coking 4 flriic 
cracking t) crude di 
5) catalvtne polymerization 


uit id alky Not 


are product treating and the 


rut 


acuum distilla 


catalyvti 
stillation 
and 
sulfuric lation shown 
units 


pow erhouse 


crudes, ¢ hallaco 
Rivadaria, in a 


Iwo indigenous 
and Comodoro 
ratio of 25°, respectively, 
will be charged to the 
Major final products will include 
2,500 BPD of aviation gas 
oline and than 2,000 BPD 
each of and fuel oil. The 
delaved coker, it preparing clean 
feed stock for the Fluid ¢ atalytie 
Cracking Unit, will produce more 
than 600 tons of high quality coke 


daily 


to 75° 


refinery 


nearly 
more 


One of Several Major 
Refinery Jobs in S. A. 

Phis 
finery is 
Kellogy 


Way tt 


STO .GOO0.000) Arventine re 


only one of several major 
under 


Phese in 


projects currently 
South 


two complete 


America 
clude refineries of 
5,000 BPD and 10,000 BPD capac 
ities and nitrogen fertilizer facih 
ties, at three different 
Brazil and a complete 
refinery in Chile 


In other of the 
Kellogg project include a com 
plete 24,000 BPD thermal refinery 
in Iraq and a 70,000 BPD catalytic 
refinery for Australia 
supply about 40°07 of that country’s 
current produc t requirements 


locations in 
20.000 BPD 


parts world 


whic h will 
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Capacity of MWK 
Fluid Units Now 
Over Million BPD 


The signing of several recent con 
tracts for new Orthoflow Fluid 
catalytic crackers has brought the 
total fresh feed « apacity of Kellogg 
engineered FCCU's to well over 
1,100,000 barrels per day. Included 
in this capacity are units ranging 
from 2,000 BPD to 68,000 BPD at 
locations all over the world 

When all these plants are operat 
ing, they will produce better than 
seven billion gallons of high quality 
motor gasoline annually or enough 
to provide every automobile in the 
world with an annual supply of 
about 100 gallons of gasoline 


One Out of Four Gallons 
From Kellogg Designed Units 

The figures above refer only to the 
produ tion of Kellogg Fluid cata 
lytic cracking units and do not in 
clude the billions of gallons of 
gasoline bemyg produced by other 
typesof Kellogg designed plants An 
indication of the total gasoline mak 
ing capacity of all Kellogy plants 
is the fact that approximately one 
out of every four gallons of gasoline 
purchased in North America comes 
from plants built by Kellogg 


Europe, South America and 
Australia Adopt Fluid Process 


It is well knewn that Fluid catalytic 
cracking dominates the gasoline 
industry today. In fact, approxi 
mately 6307, of the world’s catalyti 
cracking capacity is of this one 
type 

While this process has been dom 
inant in domestic and Canadian 
refining since World War II, it is 
now beginning to play an increas 
ingly important part abroad, where 
a number of leading refiners are 
installing catalytic erackers. In 
dicative of this is the fact that 
Kellogg has recently completed 
three fluid plants in the British 
Isles, is about to complete one in 
South America, and has started 
construction on still another as 
part of a complete refinery project 
in Australia. In continental Europe 
an Orthoflow Fluid catalytic 
cracker has just been completed 
and another is currently underway 


Two Big Cat Crackers in Philadelphia 


This huge (63,000 BPD) Fluid catalytic cracking unit will soon be on stream 
Workmen are already installing insulation on the towers of the plant's gas recovery 
section. (Below) At another site in Philadelphia construction of the largest Fluid 
catalytic cracker (45,000 BPD reactor throughput yet toe mploy Kellogg's unique 
Orthoflow design ts progressing rapidly 


For further information, technical data, etc., 


“Why's” as important on any refining process, write 
as “How’s” in Manuals 


Although operating manuals are 
not as dramatic as the actual 
construction of a plant, properly 
prepared instructions on the fune 
tioning of a refining unit play a 
vital part in its eventual success 
This is particularly true of re 
fineries outside the U.S. where 
design specialists are not always THE 
immediately available. But to do 
the yob best, the manuals must go 


beyond explaining the various 
steps required to start up and COMPANY 


operate a plant. They should also 225 Broad: _N York 7, . Y. 


be a guide for understanding the 


overall process— not just the me Alse Jersey City, 
chanics of running it. They should 
tell “why's” as well as the “how's Les Angeles, Tulse, Heuston, Terente, 


The way these why s and 
how's’ are told ts important 
Kellogg is continuously working 
on the problem of condensing this 
material into its most convenient 
form without eliminating any 
necessary information 





Investigate Your Fires! 
Continued from Page 232 


from almost every fire that occurs 
Sometimes the contributing factors are 
far more important than the basic 
of the fire 

Those concerned with fire protection 
have the 
benefit of an informational service ren 
dered by the American Petroleum In 
stitute through its Fire Protection 


This dissemination of re 


cause 


in the petroleum industry 


Circulars 
ports of fires has been instrumental in 
the maintenance and improvement ot 
the industry's fire record 


The fire circular service began in 1935 


protection 


and has continuously provided the in 
with factual data concerning 
methods of extinguish 


dustry 
causes of hires, 
ment, and recommendations to prevent 
These 


most important fires 


recurrence lessons have been 
drawn from the 
that have occurred in the industry 
Trade Experiences. With this 
tvpe of information each man respon 
sible for fire protection within the in 
dustry can check the operations within 
his own company or plant against 
someone ¢ Ise’s experience He does not 
to hit 
someone else’s ex 


to the 


when after a thorough inves 


have to wait for a similar fire 
It is the 
that is most valuable 


his plant 
perience 
industry 

tigation, a report of a fire (with iden 


tifving references deleted) can be 
made available to all oil companies. 
To find the causes of fires and to 
determine the lessons that can he 
learned, admittedly are sometimes dif 
ficult tasks, but 


gations there is 


without such investi 
little that 


from a fire--or how to pre 


may be 
learned 
vent a recurrence 

One thorough investigation job of a 
truck filling stand fire proved to be of 
great importance to the industry's fire 
prevention efforts. An employe in the 
act of closing the dome 
tank truck let the detachable 
sium loading spout fall after one com 


cover on a 


magne 


partment had been filled with gasoline 
It struck the 
flames flashed upw ard igniting the 


concrete drive way and 


compartment dome. That was the eve 
witnesses’ story 

Now. magnesium is a soft metal and 
generally considered to be non spark 
ing. hence there was considerable skep 
reports of the 
Extensive 


ticism of the witnesses” 


initial source of ignition 
laboratory tests failed to produce 
sparks from a similar loading spout 
Subsequently, discussions with metal 
lurgists and study of a report of a sim- 
ilar fire in another 
that what the eve 


ally could have happened. It was pos 


company proved 


witnesses saw actu 


sible to obtain ignition from the mag 


nesium spout striking the conerete 


EU M 


hecause ofan incandescence create d hy 
the force of the hlou 
with the chrome-pickle treatment given 


in combination 
the spout to minimize corrosion. One 
of the recommendations by the inves 
tigator was that the loading spout 
should be replaced with an aluminum 
one, thereby eliminating this source of 
ignition 

The careful investigation of this fire 
produced several other recommenda 
They 


lessons learned from the factors 


tions important to the industry 
were 
contributing to the severity of the fire. 
They 


equipment and recommended safety 


involved changes in design of 


STEEL 


As Management Sees |t 


practices which will improve product 
handling. 

As to determining 
tremely difficult, if not impossible, 
during a fire to properly estimate the 


losses, it Is eX 


loss that has been incurred. However 
petroleum fires, even when small, seem 
always to make page | news and usu 
ally contain overstated estimates of 
losses, News reports of oil fire losses 
are frequently from three to five times 
greater than the actual loss. Such pub 
seriously distorts the industry's 
good fire record in the public mind 


Aid the Press. Cooperation with 


licity 


is BETTER 


. economy of Construction 
.. endurance in Service 


Shown is the bottom section of another big 120-ft. Stack 
furnished to ©. F. Braun for Esso Standard Oil Co. at Baton 


Rouge, La. 


This section weighed 36,930 Ibs. wos 50 


feet 


in length, with the diameter belled 


out from 6 ft.-4 in. to 11 ft.-4 in 


STRUCTURAL STEEL 
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STEEL WAREHOUSE PRODUCTS 


AUSTIN BROTHERS STEEL CO. 
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... But Down Went High Insurance Rates when 
ALGRIP Ended Man-Crippling Accidents! 


ELIMINATE 


Jangeroy. al 


ij th 


A trickle of oil — an unwary foot Ss Mat han 


hore man-hours lost This Was the 
aceident pattern in the drum-filling 
room of a mid-western refinery 
And as safety records slumped, 


compensa lion premiums went soaring 


A.W. Atcrip Abrasive Rolled Steel Floor Plate brought accidents and 
high premiums to an end. For AvGrtp is truly non-skid — even when 
wetlor oily even on ste |? ithe lines! By an ene lusive process, we roll 
tough, “grinding-wheel” grain deeply and uniformly into steel plate’s 
upper portion. When you step on Averip, you can feel the hundreds 
of tiny, abrasive safety-brakes gripping your feet at every step. 


And since wear only eXposes new particles, ALGRIP stays slip-proof, 


It's easy to get savings from safety. Learn how today. Write for 
full details of A.W. ALGRIP, the floor plate that pays for itself 


Booklet AL-19 tells the whole story 


ALGRIP Abrasive Rolled Steel Floor Plate < 


ALAN WOOD STEEL COMPANY Caw 


CONSHOHOCKEN, PA \"\ 


Other Products: A VW f \ . f Plate e heet Oe 
\feme * 


As Management Sees It . . 


the working press by authorized com 
pany representatives al the fire scene 
can prevent bad publicity. One good 
example of such cooperation occurred 
when a fire broke out in a. refinery 
cracking plant near a large city. | por 
arrival at the scene. press photoer: 
phers were conducted to a safe place 
near the fire from which acceptable 
pictures were mad The refinery man 
igement met with reporters ind vave 
a clear story of the fire. The result was 
accurate newspaper coverage with a 
minimum of dramatic embellishments 

Press accounts of most petroleum 
fires usually manage to get in an “ex 
plosion * when in most cases none has 
occurred. In the news report of on 
fire involving an oil company tank 
truck garage. the published stories re 
ferred to frequent “explosions” of the 
rasoline “stored in the building.” After 
a preliminary investigation followin 
the fire. the protection engineer found 
that the so-called oline explo 
sions” were the bursting of tires on 
the trucks exposed to heat in’ the 
rarage 

Another front page story described 
i fire resulting from spilled gasoline 
when a tank truck had been hit bv a 
string of railroad cars being pushed 
over a street crossing. The story stated 
that the vasolin exploded” in the 
truck and started fires in surrounding 
buildings. Yet. just above the story 
Was a pieture, made after the fire had 
been extinguished. which showed the 
truck's cargo tank on its side but com 
pletely intact-—proof enough that no 
t xplosion” had occurre d 

Such investigations to determine the 
losses are Important, and are not too 
difficult. Onee ascertained. the tru: 
losses should be published. This is 
particularly important when previous 
press accounts have shown them to be 
much greater than later established by 
investigation 

Even the simplest fire should be in 
vestigated, since there is a possibility 
that important lessons in fire protec 
tion may be learned. A fire protection 
engineer investigating a recent fire at 
a loading rack was told that it had 
started when a truck approaching the 
rack backfired while another truck was 
being filled. This fire was not consid 
ered important because the loss was 
small. At the outset indications were 
that nothing new in the way of fire 
protection information would be 
learned. Undoubtedly, a backfire could 
have ignited gasoline vapors and 
caused a fire 

The obvious recommendation to be 
made in the investigator's report would 
be that trucks should not be driven 
into the loading rack while others are 











| A PROVEN GATE VALVE LINE BLIND 
| ood [SIMPLE 
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; RUGGED | 


DEPENDABLE } 


Because of its extreme simplicity and lack of 
moving parts the GREENWOOD GATE VALVE 
LINE BLIND is recognized as one of the 
most dependable and economical line blind 
valves on the market today! Check these out 
standing GREENWOOD features 

@ Has Metal Seats Between 

Gate and Valve Body. 


@ O-Rings Act as Secondary 

Seals and Are Specially Com- 

pounded of Synthetic Rubber. This U nit 
@ Made of Cast Steel and Built 

to Gate Valve A.S.A. Specifica- 


tions. 
@ One Operator Can Change makes 
Blinds Since it Is Not Necessary 


to Lift Both Wedges at Once. . light work 


@ Available in Sizes From 2° 
to 12 , Flange Type. 


GREENWOOD qnamewees weave CATALOG of tank Cal 


GATE VALVE LINE BLIND ; 
cleaning 


Manufactured by 
GREENWOOD VALVE DIVISION 


VERNON TOOL CO. Ltd 
P.O. Box 7555 


1091 Meridian Ave 
Houston 7, Texas 


Alhambra, California 


VIKING 


$O LIGHT one man can carry yet it does the work of a 
whole crew, in half the time the new Oakite Fogaing 
Unit, and it’s making tough tank car cleaning a 


ng out—the unit does the work. 


imple job, 


No more brushing or scray 
ispend it in the dome of the tank, hook it up to the 
tion and steam lines. Unit automatically picks 


1, mix it with steam, tarns loo a detergent- 
that quickly penetrates and loosens moderate 


gh the nozzles floats the-dirt off all interior 


iturated fog 


The new improved Viking Truck Mounting Pump . Arinse thro 
leaves tanker ready for service. 


incorporates outstanding features: an improved 

bracket base with extra long packing chamber; a u can rent the Oakite Fogging Unit at a nominal fee. 
new style double supported valve on head; a re- sk your Oakite Technical Service Representative, or 
volvable type pump case which allows complete Oakite Products, Inc., SOB Rector St., New York 6, 
selection of ports. Available in units from 35 GPM to N. Y., for free handbook describing this, other modern Oakite 
300 GPM sizes. Write for literature. 


Distributor 


cleaning methods. 


ined INDUSTRIAL Cltay 
'n 


ENGINE & PUMP COMPANY 


MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 
Houston — Dallas — Kilgore — San Antonio 
Edinburg — Corpus Christi, Texas 
Houma and New Orleans, Louisiana 








Technical Service Representatives in Principal Cities of U.S. and Conado 
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In various stages of engineering and construction are the following: 

1—Naphthalene Purification—a continuous distillation 
unit to make high quality Naphthalene. In successful 
operation, 
2-—Tar Distillation—a continuous tar distillation unit 
making special coal tar pitch. Ready for operation. 
3 Aromatic 
from petroleum stocks. Now under construction. 
t—Naphthalene Purification 
lization and distillation unit to make high purity 
Naphthalene. Now under construction. 

\ ic Recove ry 


wids from plant wastes. Under con- 


Recovery—a unit to recover aromatics 


a combination crystal- 


5—Ta a special stripping unit to 
recover tat 
struction, 
6—Para \ylene Recovery—a low temperature crys- 
tallization unit to make high purity Para Xylene. 
Under construction. 
7—Para Xylene Recovery—a low temperature 
crystallization unit to make high purity Para 
Xylene. Completing engineering. 
Aromatics is but one of the many divisions of 
processing in which our engineers are experi- 
enced. The country is dotted with sue- 
cessfully operating plants with which 


they have been associated in a de- 

sign capacity. Particularly numer- 

. . ous are plants involving high 
or low pressure distillation, 

MECUN , azeotropic and extractive 
; distillation, extraction, 


apso rt on. é | &- 
Design and Construction merplion, and ct) 


of Process Plants 
a 
Design and Construction 
of Process Units 
am 
Process Evaluations 
" . 
Economic Studies 


tallization. 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. « 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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being loaded. Such a procedure would 
eliminate a source of ignition. How- 
ever, the investigator was interested to 
discover why there was a fire even 
though there was a source of ignition 
present. He aimed his investigation at 
learning why there was enough gaso- 
line spilled on the ground during the 
loading operations to feed a fire over 
a considerable area for fully five min- 
utes. Once the reason for the loss of 
product on the ground was established. 
the real cause of the fire was learned 
and the proper remedy was applied. 

In many other instances, full inves 
tigations uncover the fact that while 
elaborate fire fighting measures are 
initiated. simple shutdown procedures 
are overlooked. The failure to close a 
product valve in one case permitted the 
flow of ceasoline to continue and feed 
a fire needlessly. In another investiga- 
tion it was learned that while the 
nightwatchman who discovered the 
blaze turned in the proper alarms, and 
did his best with a hand fire extin- 
vuisher. he completely forgot to turn 
on an elaborate “dry” sprinkler sys 
tem that probably would have extin 
guished the fire immediately 

Rarely are two fires caused by iden 
tical sources of ignition. or from the 
same source of fuel. Neither are the 
actions (or lack of actions) of indi- 
viduals near the scene of the fire iden- 
tical. Nor can investigations of fires 
all be conducted alike. So there can 
be no hard and fast rules or procedure 
to follow that will insure a proper 
investigation of every fire. Careful in- 
vestigation will be productive of better 
results. however. if the fire protection 
engineer can sell management and em- 
ployes alike on the fact that the rea- 
sons for investigations are: 

@ To determine how to avoid recur- 
rence—rather than to fix blame for 
something that has already happened 

@ To get pertinent related facts 
rather than to “learn” things that are 
not true or have no significance. 

@ To check on design and operation 
of equipment—so as to develop im 
proved design and better operations 

@ To ascertain where more intensive 
training and beforehand investigation 
are needed for greater familiarity with 
t quipme nt and operational proc edures 
Equipment provided for fire protection 
is not always used properly. The loca 
tion of fire-fighting equipment in the 
plant and locations of emergency shut 
off valves can often be improved 

\s part of his fire investieations. the 
fire protection engineer should always 
compare the results of fires that have 


Concluded on page 238. 
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VENTURI TYPE 
LP-GAS VALVES 
ASA CLASS 


Flanged End Only 


Raised Face 
Ring Joint 


Carbon Trim 
Stainless Trim 


(MAXIMUM RATED WORKING 
TEMPERATURE 250° FAHR.) 


AVAILABLE SIZE RANGE 


ASA CLASS VALVE SIZES ASA CLASS VALVE SIZES 


150-Lb a. + 900-Lb 
300-Lb | ‘210°~.0,F.9 | 1500-Lb Pe we) Oe ae 
400-Lb | ‘ 2500-Lb 2, 2G 3 


‘ . if i 
‘ W far Pr es and *nHacif 


ORBIT VALVE COMPANY — TULSA, OKLA. — U.S.A. 
BRANCHES 
HOUSTON, TEXAS CASPER, WYOMING ODESSA, TEXAS 
407 Velasco 1740 E. Yellowstone 402 West County Rood 


(Serving the Gulf Coast) (Serving the Rocky Mountain States ond Canodo) (Serving West Texas) 


M REFINER 
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THIS 
ACTUALLY 


HAPPENED! 


EARNS ITS SALT AT <=- 
SOUTHWEST POTASH CO. 


A Nagle 10° Type “SW.B frame 238X vertical shaft pump, 
with manganese steel water end parts, is giving excellent 
service at the Southwest Potash Co Carlsbad, New 
Mersice hand ng a4 slurry of sodium chloride and potassium 
ride. Se is vary from a few percent up to 50 Pump 
6 ng Variable « perating conditions ¢ sil for 2500 
at 60° of head and 5000 g.p.m. at 57° of head 
$ @ tough or abusive pump ng job it calls for Nagle 


Send for « py of Nagle Pump Selector 





NAGLE PUMPS, INC. 


1251 Center Ave., Chicago Heights, Ill 


fecidents seldom happe n lo 
- experienced, attentive employes, 
PUMPS FOR ABRASIVE AND CORROSIVE APPLICATIONS no matter how hazardous their 
jobs. Here is another case his 
tory from an oil company s files 
revealing why compensation in 


surance rates are so needlessly 
high 


The Accident: An employe 
reported to first aid with a la 
erated left ear. He stated that he 
bumped his ear on a valve stem 
Investigation disclosed that dur 
ing lunch time the injured em 
plove had placed a boiled ers 
helonging to another employe in 
1 saucer used to feed some stray 
eats. The offended employe let 
fly with saucer. striking the 


A Book You Should Have a 
on Mechanical Sealing... i = Recommendation: I[lor-: 


play is one of the most danvet 


A complete reference catalog on F ous forms of carelessness 











Dura Seal—the engineered mechan- 


INVESTIGATE YOUR FIRES! 
Continued from Page 236 


ical seal that rotates with the shaft 


Amply illustrated specific appli- 
oct “ at appe: to be of s li 
cations installation data. A fact urred that appeat aa 
nature, so as to pinpornt patterns 
book of real value to designers, oper- The need for reports of all oil com 


ators and maintenance departments SPERM SD, CUYPORATTN® 25° Ph RNRS: OSS pany fires for the general information 





of the industry obviously is important 


SEND FOR DURA SEAL CATALOG NO. 455-PR particularly as an aid to those respon 


DURAMETALLIC CORPORATION sible for fire investigations, fire extin 


KALAMAZOO, MICHIGAN vuishments and fire prevention 
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the Iranian oil industry .. . 


Mohammed 


newed sper ulation of 


lraman Governmet t Pres 
izlollah Zahedi has brought re 


row of the 
Cer I 
sumption © varkets in Tran. Vhe 


Oil Company, Ltd 


oil production tor world n 


wher Ar ‘lo lrat in 


lraw trom its LOM Q square mile concession in soutl 


iS EXISLINS 


It includes 


output of 


networ from. thr 


billion 











New Problems Arise in Iran 


® Should production resume, a serious threat 


of oversupply would arise. 


® Resulting pressure on prices would be felt 


in oil fields around the world. 


Robert E. Spann, 


R M REFINER 


PossIBLE RESUMPTION of oil pro- — biggest obstacle to a possible settle 


duction in Iran tor export markets ment, however, was removed with the 


poses greater problems than were overthrow in 


Mossadegh by 
Shah. led by 


month rule of 
loyal to the 
lollah Zahedi 


tentially serious oversupply of petro- Early meetings have 


shutdown of the giant 


than 


created by the 


petroleum industry more two Gen. Faz 


years ago. Its primary impact — a po- 


leum with consequent) pressure on by 


would be felt in oil fields 


around the 


the new 
Anglo lranian Or] As 
Zahedi will set the 


He was a leading supporter ol Mossa 


prices 


premier Gen 


world Iranian policy 
Iranian oil is still far 
Several times since the 
Anglo-Iranian Oil Com- 


expropriated on 


\ return ol 


from reality degh’s oil “nationalization” law 


prope rties of throughout his 


pany Ltd were been 
loyal supporter ol the Shah 
World War II 


rested by 


March 15, 1951, a possible settlement 
Zahedi was ar 


tritish agents and interned 


appeared near, only to be scuttled by Gren 


the uncompromising stand of former 


Premier Mohammed Mossadegh. The 


for the duration in Palestine, charged 


kx 


mid-August of the 28- 


for cs 


he en indi ated 


Iranian government with 


and 
politic al career has 
an ardent Nationalist, though a 


During 


with collaboration with the Germans 


These facts certainly ofler no assur 


; 


ances the new overnment would 


agree to terms acceptabl to A LOM 


Phe ultimate success 
that 1 1\ 
Anglo-lran 
disput \ I] depe nad prim 

® Whether the present Lranian Gov 
in the lone 


negotiations 


Iran and 


crniment Pun cali \ I 


i real test of confidence with the 


Iranian people and establish it 


self as a stable government. I 


has won an important vote of} 


however, with the 


lent Eisenhower 


contidence 
decision of Presi« 
with approval of the British For 
eigen Ollice, to grant the nation 
direct financial aid of $45 million 
ind approved the continuation of 
I S 


technical a stance it an 


of $23.4 million 


Zahedi will be 
his political life 


annual rate 
@Whethe 


willing to risk 


(sen 


and reverse the position main 


Mossadegh in the oil 
This 


agreement by 


tained by 


disput would involve at 


Iran to compen 
Sate Anvlo-Iranian for loss ol 
physi al properties and brea h ol 
contract. Only after these claim 


have 


pect to resume produc tion mm sub 


been satisfied can Tran ex 


stantial volume 


In previous negotiations with for 
Mossade oh Anvlo 


lranian has held firmly to its po 


mer Premiet 


tion 
under the cancelled 


that its clams 


1933 concession agreement with bran 


must be considered Thi COmMIpal in 
Mossadegh 


submit the 


it final proposals to the 
government, offered to 


claims to arbitration by any inte: 


national tribunal and indicated will 


Ingness to be compensated over a 


period of years from revenues that 


would accrue to Iran from oil sales 


A revival of petroleum operations 
in Iran somewhere near the pre 
expropriation level is essential for the 
long-term economic and political sur 
vival of the bankrupt nation. Equally 
unportant, it is imperative to the over 
all success that the marketing of pro 
duction (if not the actual produc tion 
operations) be managed by a recog 
nized international petroleum organi 


zation 


Market for Oil. Stated briefly 


must be 


Iran 
willing to face present eco- 
fact That 


from oil 


nomi while it urgently 


needs revenues sales the 


former consumers are no longer de 
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pendent upon oil from Iran. Similarly 


HORIZONTAL PLATE star dit gandinien mest veienaien tee 


reality that any substantial exportable 





production from Iran will have to 

enter western world markets at the 

expense of production elsewhere if a 

A : temporary, or possibly permanent, glut 

of oil is to be avoided. An attempted 

: : “go it alone” policy would be finan- 

Noted for : : cially disastrous for Iran, as has been 

j : j proven during the past two years, and 

Hi h Quality : could bring serious hardship to the 
g ‘ . international petroleum industry 

Consistently ~ 1 A return of Iranian oil to inter- 

, national trade, even though the pos- 

: sibility may not be realized before 

} Uniform, - | next year or even later, would find the 

patt mm ot world oil ec onomk § con- 


Fine Sharp 3 siderably changed from that existing 


prior to mid-1951. First of all, bar- 


Filtration of ' =r: ring the unexpected, Iran could never 


expect to regain its importance in 


Petroleum 5 world petroleum supply that existed 


in 1950 when the nation produced 6 


Products ecece percent ol the world’s total crude oil 


It is doubtful, also, whether Iran 





could regain its status as the largest 
producer in the Middle East 
More important, the trend of world 


Many times Sparkler filters have been chosen by expe rienced filtration engineers in 
the petroleum held because of these specific features of superiority petroleum demand has returned to 


Sparkler filters deliver unusually high flow rates due to the horizontal plate con- a more normal rate of annual ex 
struction that requires only a very thin precoat to produce fine sharp filtration right 
from the start. Less pressure is required with a thin precoat resulting in a filter cake pansion And with the increasing 
of less density and high flow capacity. Intermittent operation or variation in pressures erowth of supply at a faster rate than 
will not disturb the stability of the filter cake 5 

Any grade of filter paper, cloth, or screens, and any filter aid can be used with 
maximum efficiency because no pressure is required to hold the filter cake on the plate tion for world markets has sharpened 

Frequently Sparkler filters are used in the petroleum industry with various grades 
of paper only without filter aid to perform a specific job that would be difficult or 
impossible with some other types of filters such as the removal of water from diesel Iranian expropriation, world demand 
lube oi! or transformer oil 


A few typical applications of Sparkler Filters to the Petroleum and petro-chemical 
industries for the filtration of: 
Canned lubricating oil Diese! fuel oil cent. In terms of barrels daily, the 


Methyl Ethyl-ketone Cooling tower water annual exp le | 

Polyisobutane Plant effluent water (to obviate . : pansion in Gemand approxi 
Chlorinated hydrocarbons (carbon tet.) stream and loke pollution mated 1.2 million. The gain in de 
Aviation gasoline Removal of Rar.ey nickel from alcohol 


the expansion in demand, competi 
Just prior to and at the time of the 


for petroleum was increasing an 


nually from 10 percent to 12.5 per 


mand last year was at the more 
Jet engine fuel streams 
Hydraulic oil Insecticides modest rate of 5.2 percent over 195] 
Gas engine & diesel lubricating oil Coustics & acids . 
or 634,000. barrels 
(both continuous recirculation on Cottrell precipitator insulating oil 
the engine and batch-wise) (carbon black plonts) indicated gain for 1953 will be about 


per day, and the 


Sparkler horizontal plate filters are available in capacities from 40 to 30,000 G.P.H 6 percent, o1 about 800,000 barrels 
depending on type of product filtered. Can be supplied in carbon steel, stainless steel, ; 
pure nickel, or monel, bronze, Hastelloy and Inconel. Rubber lined, brine or steam pel day. Similar rates of gain over 


jacketed , 
the next few years are indicated by 
Sparkler representatives for personal engineering service ore locoted in Dallas, Houston various long-ranged forecasts 


San Francisco, and other principal cities. Western Branch, los Angeles, California 


Production Up. While the rate of 
Write Mr. Eric Anderson for your 
R neorest Sparkler service new petroleum supply throughout the 


RAL representative world has grown at a more rapid 
Ss rate than demand, the increase in 
MANUFACTURING COMPANY productive capacity has been even 

MUNDELEIN, ILL. greater. Actual new supply has been 





held i heck to a great exte 
Sperkler International, Lid. Prinsengrach! 876 Amsterdam, Hollend - 7s oe — by 
cutbacks primarily in the U. S. and 


OF A CENTURY Venezuela 
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Seamless and Weldless, Larkin Bull 
Plugs and Swage Nipples provide uniform de- 
pendability wherever they may be used. 








Larkin also furnishes Swage Nipples and 
Bull Plugs made from SAE 8620 (Refinery 
Alloy Steel) in sizes from Ye" through 2”. 


LARKIN PACKER CO., INC. 
ST. LOUIS, MO. 


LARKIN WAREHOUSES: St. Louis, Mo. ©@ Houston 
Z Corpus Christi, Kilgore, Odessa, Wichita Falls, 
Texas @ Oklahoma City, Tulsa, Oklahoma © Shreve 


port, Louisiana @ Los Angeles, California @ Great 
oe Through Your Supply Store Bend, Kansas @ Casper, Wyoming @ New York, N. Y 








Maybe it all does 


look pretty much 


WIRE MESH 


ing wire mesh for 70 years man and boy, there’s bound to 


the same at first 
glance. But when a 
firm has been mak 
be a littl more to it than meets the eye a little more 
know-how in engineering and weaving, a little more quality 
in the product, a little more service and satisfaction for 


the user 


JELLIFF WIRE MESH is wover in all ductile metals 

JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFE WIRE MESH is woven in widths up to 72 inches 
JELLIFF WIRE MESH is economical. Every foot runs true to 


the specifications 


* + 


JELLIFF WIRE MESH is a quality product and has been for 


70 years. You can depend on it. 


Write today for full details about JELLIFF WIRE MESH, 
JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S 
CONSULTATION SERVICE on wire-mesh engineering 


Address Department 16 


P a 
THE C. 0. JELLIFF MFG. CORP. 


OPPING BASKETS Witt MESH PaRTS 
LEnTRome stu wet CLOTH 
PESISTANCE Wine STRAINERS « FUTERS 


SOUTHPORT CONNECTICUT 








VALVES ARE GUARANTEED 
to last longer in any pump 


HERE‘S HOW... 


Stem breakage eliminated 
-~ by exclusive double 
shock-absorber stem heads 


Reduced wear - long guide 
gives even lift. Springs 
can't jam. 

Smooth seating surface - 
rotating valve disc changes 
to new seating surface with 
every pump stroke 
Reduced flow resistance- 
accomplished by Sims 


Wy or Bull 
inclined seat-ribs ate Jor Bulletin 


PR-| explaining how 
Sims Valves can improve 
your pump operation 
at lower cost. 


Sims Pump Valves, for all 
pose ating pumps, are 


stocked for quik k delivery. 


oP 


SIMS PUMP VALVE CO., INC. 


1314 PARK AVENUE, HOBOKEN, N. J. 
M&M BLDG., HOUSTON, TEXAS 


Water cools itself with a 
C-R Chill-Vactor 


A Chill-Vactor is a three-stage steam- 
jet vacuum unit which serves to flash-cool 
water and certain other liquids through 
temperatures down to 32° F. No chemical 
refrigerant is used. There are no moving 
parts. Water literally “cools itself’ by par- 
tial evaporation at high vacuum. Vacuum 
refrigeration is usually less expensive than 
mechanical refrigeration in first cost as 
well as operating cost. 

Chill-Vactors are producing chilled water 
in industrial plants throughout the world. 
They are cooling chemical solutions, fruit 
juices, milk, whiskey mash, etc. Bread and 
other baked goods have been vacuum cooled 
successfully for years. Other products, such 
as lettuce, spinach, celery and other leafy 
vegetables, are being cooled to tempera- 
tures around 33° F. in quantities up to 200 
cars a day. 

The Chill-Vactor is only one type of 
steam-jet Evactor manufactured by Croll- 
Reynolds. Let our technical staff help you 
with any or all of your vacuum problems. 


CROLL-REYNOLDS CO., INC. 


Mein Office: 751 Centrel Avenue 
New York Office: 17 John Street. New York 3WN Y 


Westfield, New Jersey 


CHILL-VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 


REEINER—!I ; \ 
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The Courts Say... ¥ LM q 


MERCURY ACTUATED 


not advise, It presents the a Dial Thermometers now in three 


This column is to inform 
current trend in legal thinking on insurance cases. 
The law varies from state to state and its apple ation 
depends upon the facts of the parti ular case. Do not 
attempt to apply it without consulting your attorney. 


types to suit any requirements 


Shelton 


JOSEPH M. SHELTON, Attorney-at-Law, Dallas 


That intoxication bars, though started by employer. 


EMPLOYER AND EMPLOYE had come to city on business of the employer - 

In the hotel that night the employer produced a bottle and both began PATENTED 
drinking. After an extended evening, both were highly intoxicated. Some 

how the employe fell from the seventh floor hotel room window and was 


killed. Insurance carrier said employe was not in the course of his em Full 41/," dial face. 
ployment because the injury was received while in a state of intoxteation Stom can be placed 
' 1 the d lid not ly | the ech ig: ager 
Plaintiff said the defense of intoxication did not apply because the em cei aint: sauna 
ployer originated and participated in the drinking activities of the deceased to any readable 
position. 
The court said the Texas law is plain and unambiguous in declaring 
that an injury received while in a state of intoxication ts mot an injury 


sustained in the course of employment The participation of the employer Rigid Stem Dial Ther- 
mometer tapered bulb 
interchangeable with 
standard industrial ther 


has no bearing on the situation 
Smith et al v. Traders and General Ins. Co 
=O ) ) a 953 
258 SH 2d 136 (Tex. Cr Ipp kastland, 1953) mometer separable socket 
(As illustrated above 


That unexplained death on job infers work accident. watt Meented Otel 


Day Laporer died within 15 or 20 minutes after starting work on a day Thermometer with 
flexible connecting ar 


which most lay witnesses called “very hot. Death certificate showed mor, Case adjustable to 
cause Cerebro Vase ular Ace ident Laborers de pe ndent contended this easy reading position, 
was caused by a heat stroke and asked compensation. Employer denied 

claim as not being an accident arising out of the employment Flush Mounted Dial 
. Thermometer for pan 
The court said every reasonable doubt as to whether the act o1 myury el mounting with flex 
of the employe arose out of the employment should be resolved in favor ible connecting armor 
of the employe or dependent. There will be no compensation where cause 

of death is speculative, but where an employe is found dead at his post All three types have a full 

20 

of labor, an inference arises that it was a work-connected accident. When 4%" dial face. 


such is the case. it is the burden of the employer to show it occurred 
for accuracy: Mercury actuated Fully Com- 
. : ’ P ’ pensoted by Invar Compensaton. Guaranteed 
Cunningham et al v. Hornbree, 257 SW 2d 12 (Tenn Sup. Ot, 1953) Accurate 1 scale division. 


othe rwise 


for angularity: Can be adjusted to most read- 
Th t iii Iti f fi ht bi able position at any angle desired 
a injury resu ing roma ig was compensa e. for readability: Bold Black Numbers 11” of 
H Vis the averTressor in a hieht which resulted from the accusation — rien Pore prec — a 
in easiest readable position. 
that \ had stolen his pistol from his locker al work \ i who , " a 
aaa : or interchangeability: Always specify 
suflered an eve injury, claimed that H a day worker, had the pistol PALMER” Separable sockets as they are inter 
in connection with his work. This was contended because H sometimes changeable for Dial or industrial type Ther 
mometers 
Send for Bulletin 51-129 for details on 


the New Palmer Dial Thermometer 


staved at night to let trucks in and out and to see that the doors and win 
dows were fastened. The employer urged that H wasnt required lo 
have a pistol and he didn't know he had one: that the whole fi tht was a 


personal matter between the emploves 


The court said it’s reasonable lo ¢ xpect that an employe who is required 
to stay ina place of business would have a weapon for self protection 
There is, therefore. a connection between the conditions under which the 


work is required to be performed and the resulting myury and the myury 
THERMOMETERS, INC. 


Nor d Ave, Cincinnati 12. Ohio 
Jim Reed Chevrolet Co. et al v. Watson neg _— 


254 SW 2d 733 Recording and Dial Thermometer 
(Tenn Sup. Ct.. 1953) 
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The Problem of Alcoholism in Industry 


Only by bringing the disease out in the open can U. S. industry reduce a 
toll that has reached a staggering 352 million man-hours per year. 


Bryce B. Reeve, M. D., 


; ar 


RECOGNITION of alcoholism as a disease is the most 
important single factor in the recovery of millions of man 
hours wasted each year by problem drinkers in industry 

The costs of alcoholism are staggering but so much 
progress has been achieved in recovery that no industrial 
doctor should today be satisfied until he has tried to help 
the problem drinkers in his company 

Industry's stake is an estimated 352 million man-hours 
1 year 

There are believed to be about 2 million problem drink 
ers in industry, and about 4 million in the nation. There 
is a yearly increase of about 250,000, The average vearly 
loss of time caused by alcoholism in industry is 22 days 
per alcoholic employe. It is estimated that alcoholism cost- 
the city of Chicago alone $60 million a year. Neither the 
effects of inefficiency nor personal and family tragedies 


have been computed 


it's a Disease—Recognize It! 

The control of any disease depends on bringing it out 
into the open 

This is as true of alcoholism as of diabetes, tuberculosis 
have been 


the venereal diseases and smallpox, which 


brought under control only since public attention was 
focused on their treatment. Recognition of the problem is 
as necessary with alcoholism as with polio, heart disease, 
and cancer 

With industry awakened to the decisive role that health 
ind welfare play in this problem among its employes 
much more time and money than ever before are being 
devoted to the study of alcoholism, especially as it pertains 
to the problem of the uncontrolled drinker 

The alcoholic has perhaps best been defined as an indi 
vidual for whom one drink is too much and a thousand 
not enough 

While the alcoholic problem is being approac hed Irom 
many angles, and no definite conclusion has yet been 
reached, almost everyone agrees that Alcoholics Anony 
mous is at present an important factor in its control 
Drugs, psychiatric treatment, and other methods are also 
being used. Detailed information about the various treat 
ments is available from a number of sources, notably the 
Yale Center of Alcohol Studies 

The first important step that a company can take toward 
control of the alcoholics in its employ is to get manage 
ment to recognize that alcoholism is a disease, and that the 
individual alcoholic is a sick man who needs treatment 
as he does when he has any other illness 

Our present approach is to diagnose each case on a 
personal basis, and treat each according to the findings 
as with any sick man. Our medical department is in close 
touch with Alcoholics Anonymous. When we discover an 
alcoholic, we get in touch with a member of the AA in out 
own company, and together we counsel with the alcoholic 


The Individual Must Cooperate 
Again, recognition of his own problem is a key factor 


with the aleoholic himself. It is fundamental that the indi 


J44 


vidual must come to recognize his own problem, face it 
and want to do something about it. If the alcoholic is will- 
ing to accept help, we encourage him to work toward 
recovery through the AA program, and also to return to 
our doctor at any time for counsel 

Through this method we have been able to help many 
of our men not to drink—-and to stay dry and well adjusted 
in their sobriety. 

In our experience, recovery to sobriety has been achieved 
n about 75 percent of cases of alcoholism in which this 
method of referral and treatment have been possible. This 
experience covers some 5 years> 

It is our present practice, if the man or woman is too 
sick to work and needs hospital care, to help the individual 
or his family arrange for it. In Chicago, the Portal House 
is an excellent institution to which such cases may be 
referred. Comparable treatment is available in many other 
cities 

If a problem drinker can be 


recognize his sickness, and will engage in control meas 


discovered early. will 


ures, he can be helped to avoid the progressive stages of 
alcoholism which lead to hospitalization. Too often in the 
past, and too often today because of lack of knowledge. 
fellow employes, supervisors. and foremen have shielded 
and protected the early alcoholic. Their motive has been 
fear that he would lose his job. They have not known how 
to approach the alcoholic in his incipient stage. The effect 
has been that ultimately the man reached the final stages 
of alcoholism where damage to his body was beyond re 
pair and loss of his job inevitable 


Save Him—iIt's Worth It 

The alcoholic is usually a very capable and intelligent 
rmpoye when away from alcohol. The loss of his services 
means a great deal to his company. and treatment resulting 
in his recovery represents a very real economic, as well 
“as soc ial gain. 

I am sure we do not know about all the cases of alcohol 
ism among our own company employes. I am equally cet 
tain that as management comes more and more to recognize 
the importance of treatment and the high incidence of re 
turn to sobriety. the more successful we will be in our 
method of treatment. 

The greater the effort put into this work. the greater 
the result. 

The progressive oil industry should support the recent 
advances in combating alcoholism. It will take the com 
bined efforts of the alcoholic, of his fellow employes, of 
supervisors and foremen, of management, of the industrial 
doctor, of the psychiatrist, of the research man, and of 
public health departments to make alcoholic control a 
success 

If our industry will accept the challenge of today’s suc 
cesses, | am certain that we can bring alcoholism under 
control, In doing so we can set an example for all industry 
to tip the scales toward successful relief of economic loss 
and human suffering. 
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@® for safe, easy stem lubrication 


The isolating valve in ,the stem lubricator of the 
‘Honeywell Series 700 Valve affords maximum safety 
aghinst leakage when replenishing stem lubricant 
tight-fitting conical plug: and machined seat a'ssure 
leakless shut-off... pinned bonnet prevents accidental 
removal. The Honeywell Series 700 wide band 
proportional valve comes in a full range of styles 
and sizes... has a// the features you look for in 
a fine valve. Write today for your copy of Bulletin 700-2. 


MINNEAPOLIS-HONEYWELL REGULATOR CO., Jndustrial 
Division, 1907 Windrim Avenue, Philadelphia 44, Pa. 
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SJR SHORTSTIR with 


Mixers NEW 
Mizar al 


SEAL 


for Pipe Line, 
Process and 
Refinery fluid agitation 


Where constant, reliable mixing is required —SHORTSTIR Mixers are 
the answer. Featuring a new stuffing box design with mechanical seal and 
self-lubricating shaft bushing — packing, packing leakage problems, and 
special lubricators are eliminated. For the utmost in mixer maintenance 


simplicity investigate SHORTSTIR — specify SHORTSTIR! 


AUYER -Sensén -Koss £0 


BOX 3156 WHITTIER STATION TULSA 4, OKLAHOMA 


Write TODAY for Catalog. 
SALES REPRESENTATIVES: 


HOUSTON Peddlers me @ LOS ANGELES 
N“ mm J. Beckett @ NEW YORK Artt 
Moore ( ° ODESSA —WwW | mners 
PITTSBURGH —Kerr Engineers 
SHREVEPORT Somr 

Morvin Tr 


For the first time in 


Philadelph 


24™ EXPOSITION 
or CHEMICAL INDUSTRIES 


ESTABLISHED 1915 


NOV. 30 to DEC. 5 


COMMERCIAL MUSEUM AND CONVENTION HALL 


See almost 500 exhibits conveniently located on one floor, representing 
all phases of the chemical industries. Chemical engineers, chemists and 
skilled technical men will be on hand to offer the latest information and 
practical solutions to your processing production problems. See and 
ompare methods, materials, equipment, processes and techniques that 
will affect future trends in the chemical processing industries 

Acquire in a matter of days factual information it would take you 
months to accumulate. For 38 years this great exposition has exerted a 
vital progressive influence in the increasingly important field of chemical 


processing. PLAN NOW TO ATTEND 
Application forms for hotel accommodations are available by writing to 
INTERNATIONAL EXPOSITION COMPANY «+ 480 LEXINGTON AVENUE, NEW YORK 17, N. Y, 
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PRESS RELATIONS 
Continued from Page 93 


“We simply don't have the time.” 
said a major company representative. 
to be a handout bureau for trade 
papers. miscellaneous publications. 
and the daily press And if we did, it 
would be an impossible job because 
of the necessity of slanting every story 
according to the geographical interests 
of each paper and the police ies of each 
managing editor. The only solution is 
for us to act as an information center 
We will dig up the answers to any 
reasonable question, but we simply 
can't write reams of stories.” 

Said another PR director it is 
essential that a public relations cle 
partment cooperate with press repre 
sentatives and give them in every way 
possible the information they seek 

“One basic tenet of ours is to re 
lease only stories that are actually 
newsworthy. 

And another we maintain a 
press contact service where the press 
can secure information promptly about 
our corporation activities, and any in 
formation about the oil industry gen 
erally which they might need. We try 
to be friendly and readily available. 

“In cases where we know that any 
of our activities are newsworthy. we 
prepare news releases and send them 
out to those who will find the infor 
mation useful.” 

And another: “We confine our re 
leases to items which we feel have both 
news value and reader interest. In ad 
dition, we cooperate with the press by 
answering inquiries as fully and as 
promptly as possible.” 

More emphasis is placed on news 
handouts during such oceasions as Oil 
Progress Week The ~¢ obse rvances also 
call for special services. For instance, 
it is the policy of Standard Oil Com 
pany of California, as part of its par 
ticipation in Oil Progress Week, to fly 
newspapermen from outlying points to 
its refineries. “We try to vet as many 
as we can of the editors or staff mem 
bers of the smaller papers. because 
they are overlooked so frequently in 
affairs of this kind.” This year. Cali 
fornia Standard planne dto bring about 
LO Washington and Oregon press and 
radio representatives to the Richmond 
refinery. and another 20 from eastern 
Washington and Idaho to the Salt Lake 


refinery 


Disaster Procedures — Intense and 
unusual efforts are also made in the 
aftermath of an explosion, fire. or the 
like. Such an emergency sets off a fury 


of defensive activity—defensive be- 


cause the industry realizes that re- 
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ACCO for Stainless Steel WELDING 


RODS 
ELECTRODES 


How Do You Buy It? 


® No matter how you buy stainless steel welding wire—on reels, 
in coils, or packages of rods or electrodes— PAGE can supply you in 


a variety of analyses 


AC-DC Electrodes— 
Gas Welding Rods 


Your choice from a complete line for every type of stainless welding. 


for Inert Gas Welding 


Six Page-Allegheny stainless grades in .035", .045", and .0625” 
diameters. Precision thread-wound on 25-lb. non-returnable reels 


Stable burning even at lower 
heats. Slag is clean and easily 
removed. Coating resists crack 
ing right down to short stubs 


to fit popular arc welding machines. 


for Submerged Are Welding 


PAGE stainless in wire diameters from 1/32" to 5/16", plain or 
copper coated. In layer-wound coils, 22” or 24" mill coils, or 200-lb 


returnable steel reels. 


Write our Monessen, Pennsylvania 
office for literature and prices 


AC) 


Welding 
PAGE STEEL AND WIRE DIVISION Electrodes 
AMERICAN CHAIN & CABLE Rods 


Monessen, Pa, Atlanta, Chicago, Denver, Detroit, Los Angeles, New York Wire 
Philadelphia Portland, San Francisco Bridgeport Conn 
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porters have a job to do, and fre 
quently it’s up to the company involved 
whether they do the job right or foul 
their front pages with harmful ex 
aggerations. 

Every PR man knows this. Said one: 

. industrial accidents and injuries 
are items of lezitimate news value, and 
as such should not be suppressed. It 
s a newspaper man’s job to report the 
news and, like anyone ¢ lse who is con 
scientious about his work, he will use 
whatever legitimate means are avail 
able to get his job done. In case of an 
accident he will go to the logical 
source, but if he can’t get the infor- 
mation he wants there he will get it 
some place else. In the case of out 
company we want to give him the 
information ourselves.” 

Some companies have learned this 
lesson only after considerable pain 
One PR man recalled that “Another 
oil company in this area had a disastet 
and as a result of what appeared to be 
a rather unfortunate attitude toward 
the press, one might say that the com 
pany came out second best in the re 
porting. | do not mean to imply that 
the reporting was purposely slanted 
but the men assigned to the story could 
not get all of the facts and as a result 
had to write their stories on the few 
facts they could dig up. This resulted 
in some unfortunate deductions on the 
part of the readers 

‘Our manufacturing men realized 
the shortcomings of such a situation 
and determined to devise a ‘disaster’ 
procedure.” 

Many formal disaster procedures in 
the industry are similar to Union Oil's. 
which points out that Phe reporter 
comes to you for one reason to get 
the story. Give him all the facts you 
can, unhesitatingly and accurately. If 
you can't answer his questions, admit 
you don't know. We want the press to 
know that Union Oil will supply them 
with uncolored. genuine news as 
clearly and as quickly as it knows 
how 

CAUSE OF THE EMERGENCY 7 
Very possibly the cause is not defi 
nitely established. If it is not, don't 
guess and don't give out ‘cause’ infor 
mation until it is definitely established 
Pell the reporters frankly that as soon 
as all the facts are known they will be 
told. Then see that they are told. Do 
not suggest ‘possible’ causes, as often 
thes prove later to be wrong 

ESTIMATE OF DAMAGE? Give 
as accurate an estimate as possible 
based on vour knowledge of the opera 
tions and equipment. Some reporters 
under the emotional excitement and 
need for reporting the story rapidly 














As Management Sees It. 
may be apt to give an exaggerated esti 


mate rather than a conservative one 
Help them to report its closer relation 
ship to actual facts 

“CASUALTIES? A brief but ae 
curate statement regarding any injured 
ur dead should be willingly 


furnished the press This is a situation 


persons 
where correct names and initials and 
addresses (if possible) are of the ut 
most importance 

‘LIABILITY 7 It is wise to restrain 
comment on such matters. The liability 
of the company, if associated with a 
disaster, involves many legal and tech- 
nical factors 

“PHOTOGRAPHS? Admit photog- 
raphers to any scene they feel is news 
them full 
It is wise, however, to check the cre 
dentials of the 
sure they are with recognized publica- 


worthy. Give cooperation 


photographers to be 
tions or news services 


Fixing Responsibility Many 


large companies use generalized dis 
aster procedures as a stop-gap meas 
ure pending the arrival at the trouble 
site of qualified spokesmen. One West 
Coast refinery has set up a list of em 
ployes authorized to aid press, radio 
during emergencies 


of their knowledge of 


man 


ind television 
(Chosen because 
installations, 


the various every 


listed is equipped to give quick and 
correct infgrmation on (a) the nature 


of the 


the emergency: (c) 


emergency: (b) the cause of 
the extent of the 
damage and a conservative estimate of 


loss: (d) 


Inpuries 


property the nature and ex 
tent of 


an estimate 


to pe rsonnel: and (e) 
of the time required to 
restore normal operations 

Another company details for its em 
ployes the proper procedure for han 
dling the immediately after 
emergencies, adds: “A 
of the Public stall 


sent to the scene of major emergencies 


press 
then 


Relations 


member 
will be 
as quickly as possible and he will 
directly assist the division manager or 
others in charge of coordinating the 
information required and releasing it.” 

Less spectacular but no less im- 
these 


portant than emergency proce 
dures are day-to-day press relations 
These will succeed or fail to th de 


gree that industry applied a creed 
which one PR man expressed like this 
We believe the right 


to know and, as 


long as we do not give 


press has a 
what we are doing 
away a com 
we should supply 
If our 


citizenship’ is a fact and not just an 


petitive advantage 
the information they seek ‘vood 
idealistic wish of the management, this 
information should he Ip us attain our 


has objec tive 
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The Patterson Foundry and Machine Company 
East Liverpool, Ohio, U.S.A. 
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The Patterson Foundry and Machine Company, (Canada) Limited 
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What Suppliers Are Doing... 


Frame Succeeds Adams as Director 
Of U. S. Steel Division Research 





S. Morgan Smith Company Appoints 


David Hopkins Chief Consultant 
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Hopkins 


H. Gag 
Lunkenheimer Announces Expansion — 
Of Valve Production Facilities 
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Why Buy A 36” Bubble Tower? 


when a 18" to 24" column may do the job. 


YOU ARE LOOKING 
through an’ inspection 
a ee | | 
column showing the ¢el- 
lular construction of Muyl- 
ti-Path tray packing. 


MULTI-PATH TRAY PACKING is a high capacity column 
internal construction which eliminates channeling and 
gives high efficiency regardless of how large the col- 
umn may be. Its capacity and H.E.T.P. characteristics 
permit large reductions in the dimensions of the 
column. 

it is suited for fractionators, absorbers, strippers, and 
gas scrubbers in refineries, petrochemical plants and 
gasoline plants, Either carbon steel or alloy construc- 
tion can be furnished, and it is easily intalled in new 
or existing columns. Why not investigate it? 


Write for folder 


FRACTIONATING TOWERS, INC. 
211 West 12th St. - New York 11, N. Y. 
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Rockwell Sales Engineers Take 
Natural Gas Refresher Courses 
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HOW'S 
YOUR 
STORAGE 
| PICTURE? 


Levene production is causing a storage 
problem, now is the time to let Dollinger help you 


Buildings fabricated to your design requ.rements are 
a Dollinger specialty 

But thot isn’t all. Dollinger will supply structural 
steel for practically all your building needs So if 
you are planning additional storage space, office 
buildings or additional plant facilities, cal or write 
today 





FOR OVER 50 YEARS, LEADERS IN THE PETRO-CHEMICAL 
INDUSTRY HAVE LOOKED TO 

JOHN DOLLINGER, JR., INC. 

FOR QUALITY STEEL FABRICATION AND DEPENDABLE 
DELIVERY. 
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Blaw-Knox Appoints M. R. Wingard 
Sales Engineer for Tulsa Area 
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Minneapolis-Honeywell Opens 
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This is a Pritchard 

HY DRYER*—the choice 
of critical buyers in the 
petrochemical industry 

for efficient, dependable 


dehydration! 


This quality packaged unit 
promises long, trouble- 
free operation in drying 
compressed air and other 
gases for instrument 

and process controls. 
Adsorbents are carefully 
selected for your drying 
requirements. Completely 
factory assembled 

Custom units designed for 
any special need. To 

cut dehydration costs, 
contact Pritchard today. 


* Registered Trade Name 


Industry's Partner for Progress 


J . F. 


Pritchard «co. 


MANUFACTURER 


Dept. 307, 210 West 10th St 
Kansas City 5, Mo 
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Republic Steel Appoints Bole INSULATION SPECIALISTS SINCE HALF A CENTURY 


Assistant Division Sales Manager wie 
lose | bee ‘ ft 


Rey 


N Ir as 


Boles 


We supply the material and the men to handle it 
Contractors for heat and cold insulation all over the world 


Suppliers and exporters of all kinds of insulation 
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Owens-Corning Appoints Bosley 
Petroleum Industry Specialist 
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Steam Atomizing Oil Burners 
Mechanical Atomizing Oil Burners 

* Low Air Pressure Oil Burners 

* Rotary Oil Burners 

* Industrial Gas Burners 

* Combination Gas and Oil Burners 
Tandem Block Combination U nits 

* Fuel Oil Pump Sets 
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ENGINEERING CORPORATION 
OF AMERICA 


100 Quimby St., Westfield, N.J. 


Conoflow Representatives Gather— 
Manufacturers representatives of Conoflow Corporation attending a recent sales-engineering 


conterence in Philadelphia were 
standing, left to right: Donald Davie, H. H. Barnum Company; Paul Henke, National Engineering 


Conipany; David Hall, W. M. Wilson Company; James B. Madison, Conoflow; Morley Hudson 
Hudson-Rush Company; M. Mark Watkins, Conoflow. Seated, back row: O. D. McEnderfer, King 
Gage Engineering Company; Eugene Leeland, Instrument Sales Company; Bernard Bremmer, H. G 
Jones Company; Bruce Greaves, Bruce Greaves Company; Glynn Thomas, Equipment Sales Com 
pany; C. P. Boyd, Cyberno Products Company. Front row: Al Hatcher, O. R. Lawrence Company; 
Jack Lawrence, O. R. Lawrence Company; Jack Rush, Hudson-Rush Company; Roy Meyers, E. Roy 


Meyers Company 
The conference was under the direction of John C. Koch, vice president in charge of sales at 


Conoflow 


Denton Made Marketing Manager 
At Weston Electrical Instrument 


Loosli to Head New Department 
Of American Cyenemis Division 


| Market 


i 


Denton 


Rockwell Manufacturing Adds Dean 
As Employe Training Supervisor 


Alco Names James H 
lar HM 


hha 


Lummus Fills Foreign Sales rest 


\I 
kk , 





BS&B Announces Election of Siver 
To Executive Engineering Post REMOVE 


yeneral manager of Et THE DANGER 
“dt OF 


OPEN AREAS 





Here's the Solution ! 


Blaw-Knox Electroforged Steel Send us dimensional sketch 


Crating is the ideal “coverage We will then forward you price 


for unprotected pits, light wells on grating cat to exact cee. Ne 


t stairways ( ther 
basemen cal ty ind oth nuts, no bolts, no Sper ial tools 


hazardous open areas. It is a one ; 
required. Don't delay write 


. t l terial”’ that ro 
a oe material ‘ I today and make those danger 


vides safe footing under any 
: ae? spots both safe and usable! 


BLAW-KNOX COMPANY 


conditions, and admits the maxi 


Heads Chemicals and Rubber mum of light and air. Strong ' 
' Grating Department 
ent Secure Thousands of - & 
Unit in New Commerce Agenc *e . 
' g y instelictions ave still en the ich BLAW-KNOX EQUIPMENT DIVISION 
Hat ‘ ‘ 2005 Farmers Bank Buriaing 


ifter 20 years of traffic’ Pittsburgh 22, Pa 
STerling 1-2700 


Warner Elected Board Chairman 
Of Precision Scientific Company 


| Scr { ( 


One of the many quality features of Barber-Greene’s high capacity 
hot mix plant Model 848 is its Kinney Model SD Asphalt Pump. Even 
when producing 120 tons of mix per hour, the positive displacement, 
meter-like accuracy of the Kinney Pump helps insure correct proportion 
of bitumen to aggregate. 

Kinney SD Pumps available in capacities from 2 to 3,000 GPM — 


Thomas and Utnehmer Given ot SO Yop, steam-jacketed in most sizes. Send for Kinney Bulletin 
Babcock & Wilcox Promotions et %, 


L-51 describing complete line. Kinney Manufacturing 
Co., 3596 Washington St., Boston 30, Mass.—manufac- 
turers of liquid and vacuum pumps. Representatives in 
principal cities of United States and foreign countries. 





B&W 


UM REFINER 





got you 
constantly 
doctoring’ 
your 


tanks? 


Like the human appendix, pipe coils often give con- 
stant trouble until they are removed and replaced with 
Platecoils. Immediately, you will notice the ditferenes 
as Platecoils put new life and profits into your heat 
transfer processes. They heat or cool 50° faster. They 
luke 50%. less space in the tank leaving room for 
greater payload. Platecoils overcome the limitations 
and operating diflicultics of old fashioned and outmoded 


pipe coils to save hours of downtime. 


It costs less to cure coil-itis with Platecoils than to suffer 


its evils. 


Write for Bulletin P78 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS REQUIRE At Motor Wheel Corporation cleaning 
time has been cut from 10 hours pet 


90% LESS CLEANING pipe coil every 60 davs to only one 
hour per Platecoil Ask about other 


ease histories 


PLATECOIL 


REPLACES PIPE COILS 
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Coil-itis — Diagnosed 
as tank heating and 
cooling problems 
Flatecoils — the pre 
scription for solving 
pipe coil problems. 


oara 
ucts d 
Utnehmer } 
1945 and ‘ eer 


Beaver ] nce 1948 


Johnston Pump Promotes Lundie 
To President of Subsidiaries 

Kenneth G. Lundie, vice president in 
charge of sales for Johnston Pump Com- 
pany Pasad Calif., has been 


t t 


I 
I 
ns 


sales management, 

Ratetentinn al 
and dis UTIO! t Lundie 
pumps Lhe Vv « 
companies whine wil la semble, 
distribute, servic pai nel maintain 
yumps for agricul try and 
J , 


water sup] 


Bristol Transfers Nuber to 
Instrument Division Position 


ct 


, Aq 
ring « 
will 
maimntan 

quarters at t 


Waterbu 


Sherwin-Williams Building 
Two New Plants in Latin America 
tr tor t Wi 





Two Promotions, Two Autonomous 
Units Announced by Diamond Alkali 
W. H. McConnell, d tor ft sales 


rere 


McConnell 


How R-PeCl Valves 
Reduce Maintenance Costs 


@ Six important features of R-PaC Cast Steel Valves eliminate 

many service troubles which in turn reduces maintenance costs 
Flexonics Brass Bellows 
Production Now in Memphis 


n OC)ctoher 


First of all they’re made from electric furnace steel which 
means sound castings. All parts are designed for equal strength 


ta JUO.000 


ts Mempl and great toughness. The bodies resist distortion. Permanent 
s 5 alignment is provided by the rigid one-piece yoke. And the 
gland packing stays tight even at high pressures and tempera 
tures. Furthermore, the design detail assures smooth flow and 
positive shut-off 
You can get R-PaC Cast Steel Valves in gate, globe, angle, 
stop and check, and swing check types. Variety of trim metals 
for air, gas, liquid, oil, steam, water. Wide range of pressures 
and temperatures. Screwed, flanged, or welding ends. Sizes 
range from 1!%4”" to 24 
Specify and get... R-PaC Cast Steel 
Valves next time you order 


R-Pac 
Advertising for Axelson R-PAC VALVE DIVISION va Ives 


John H. Pugh has been ay ted d AMERICAN CHAIN & CABLE 


f advertisi 


John Pugh Named to Handle 


I « Z atid i ) I at ! + oe a 
Axels \anufacturing noan\ . y Reading Pa. Atlanta, Baltimore, Boston, Chicago, Denver 
. . Pressed Detroit, Houston, New York, Philadelphia, Pittsburgh, 


San Francisco, Bridgeport, Conn 











Sand Menum 
Sells 


MORE POWER 


from 
LESS FUEL 
with 


FEWER SHUT-DOWNS 


SAND-BANUM 


Pure Colloidal Concentrate 
Safely and Surely 
REMOVES and PREVENTS 
BOILER SCALE 


Like Vothing Eb! 


Be Curious 
Ask Us for Proof 


American SAND: Banum Co: 


Jahed 


: : ) Rockefeller PI Plaza 


New York 20.N.Y. 














Need RING 
GASKETS? 


Call eer 
for PROMPT SERVICE 


Since 1906, Chicago- Wilcox has serve 
the refining indus ey with asshers fos 


every requirement. [hese Ll. ring 
gaskets are typical. Used on rin 

h pressur 
lar 


flanged joints in hig 
Made of soft iron, stan 
loys or any of the non-terr 


! / 


fo any cesired Cross section 


Send specifications for quotations 
and prompt-delivery schedule 


qiil@ tclee iihee) @ licmaen 


7703 Avalon Avenve, Chicago 19, Ii! 
Phone: SAginew 1.1900 





See Poge 254 in Refinery Catolog 
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Lundy Appointed Assistant Sales 
Manager of Peerless Division 


Lundy 


| ' 40) 


Akers, Fawcett and Terry Elected 
To New Dominion Brake Shoe Posts 


\ 


Taylor Instrument Makes Changes 
In Industrial Sales Assignments 


Graver Tank Promotes Behmer to 
Chicago District Sales Manager 


Columbia-Southern Chemical 
Reassigns Executive Personnel 


Vernon Tool Will Manufacture 
And Sell Greenwood Valve Line 
| 


a, La 


PETROLEUM REFINER 








Bailey Meter Promotes Gorrie to 
Head of Engineering Activities 


Tal, Gs enters’ | REFINER 














RATES: Regular Classified (undisplayed) set in this size type; 10 cents per word. Minimum 
charge, $3. Blind box address in our care counts six words. Replies forwarded without charge 
Display ads, set in suitably larger type with ruled border, $10 per column inch 

All classified ads payable in advance. Ten percent discount for two or more Insertions of same 
copy in consecutive issues. COPY DEADLINE: 26th of month preceding date of issue; Send 
copy and remittance to lassified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 


Tex 


* * * * * * * * . * * * * * 7 * 





HELP WANTED HELP WANTED 


ny a a EQUIPMENT CHEMICAL ENGINEER 
New G-E Small Motor Department INSPECTION OR PETROLEUM 
a "Power ‘Components dhuision he ENGINEERS REFINING ENGINEER 


M 


me . SOUTH AMERICA The research and engineering depart 


ment of a large chemical company 


Gorrie 





A major oil company affiliated with 
Standard Oil Company (N.J.) needs 
graduate engineers with several years five years of refinery experience in 


has an opening for an engineer with 


refinery process equipment inspection technical service to the manufacturine 
experience. Must be qualified to in operation or as a process engineer on 
terpret codes and specifications, pre 
' operating units in a large refinery. To 
dict equipment renewals, and re: 


ommend replacement equipment have sole responsibility for planning 


Write, giving aee, marital status, ind directing gasoline antiknock qual 
ed ‘ J d Ws ) 

lucation, and full details of ex ity evaluation programs and = make 
perience 
technoceconomi studies of refinery 


tox 308-K 
Radio City Station 
New York 19, N.Y 


processes Submit complete resume 


Box 165-R, c/o Petroleum Retines 


Houston, lexas 








SITUATIONS WANTED 





oe rap Senior Staff 
lemical engineer experience A m enmys 
chemicals and petrochemicals, 7 years Mechanical Engineer 


production, 6 years development and 
pilot plant operation, 2 years industrial | ‘ ving | - of 
waste disposal, 5 years army technica 
mivisor. Location immaterial, Available 
immediately. Box 166-K, «¢ o Petroleum 
KREPINER, Houston, Texas 











ws Ne é T Rockwell Manufacturing Names 
Since 1915 Two Assistant Controllers 


CONCRETE \ 


| 
SAND AND CEMENT we Mar 
Placed by Air aa 











Neely, tax supe i FOR SALE 





irre 
Linings 
38 YEARS OF Encasing 
SERVICE TO Fire Prooting 
AMERICAN Insulating 
COVERNMENT Repairing 
and New Construction 
INDUSTRY Renovating 
@ Redevelopment 
Send for specifications and bulletins — 
no obligation. 
See our catalog in Sweets 


GUNITE CONCRETE & CONST. CO. 


ENGINEERS — CONTRACTORS 
1981 WOODSWETHER BD. KANSAS CITY, MO ALL SIZES TO FIT YOUR GAGES @ VALVES 


CHICAGO — ST. LOUIS — MINNEAPOLIS ennsylvani It Manufacturing ERNST WATER COLUMN & GAGE CO. 
DENVER — HOUSTON — NEW ORLEANS sales engines the : Send for Catalog, LIVINGSTON, N. J. 




















Give yourself the 


Unbeatable Performance 
MacKenna Named Tulsa Manager 
of the Pl Lea ere 


Heavy-Duty Pipe Wrench 


r 


rns ousing ever 
Breaks or Distorts we 
will replace it Free 


MacKenna 


rsity t 


ty y vitl aA le 
gree of B.S.M.E. He ha 
(Cambridge, Mass., Harris 


Detroit in a t t New 


George Cook III Named Export 
Manager of Fiberglas Compan 
rge Cook, III, has been 1 


' 
hwt 


“RiGea(D” means 
most service for 


your money! 


Every RIF&(D Wrench 
Factory-Tested 
That’s what makes sure that every 


RItoID performs as you've learned to expect...every part R-S Furnace Announces Incorporation 
inspected, every wrench pipe tested 100°! Only rittatp’s Fae fucnace division of R-S Prod 


porat ! has ( rl! i | ul v1 


housing is unconditionally guaranteed, saving you bother and 
expense. Full-floating hookjaw, adjusting nut spins easily in 
all sizes, 6’’ to 60’; replaceable alloy jaws, handy pipe scale 
on hookjaw, comfort-grip I-beam handle. For most service sales and engine 


is R-S Furnace 


ldress as tormerly 
for your money, buy rRttanip’s . . . at your Supply House. — cae. Wediadahel 
Personnel 
THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S.A. Wyman 
S MM Ne 


lel eth as 


ACF Promotes Milo Millette to 

Works Manager at Buffalo Plant 

Y M. Milo Millett has beer 

' a a - ” a ead of Americar 
February 


Mmanancerl 


ov — gett. 


( act 


chafre ¢ eng 


ta 
which ACF is 


nme? wer 
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Whitford Named Ansul Chairman, 
Mars Research Vice President 
4. J. Whitford. president of the First 


Bank ot Marn is., has 


nemic al 
f Mari 
nett H succeeds 
Harvey Higley, 
who w appointed 
recently, Director of 
the Veterans Admin 
istration. Higley will 
continue to serve An- 
ul as a director 
ut salary 
Ansul also 
named ( Victor 
Mars vice president 
Mars in charge of research 
devel pment Mars’ 22-year career 
vith Ansul includ ervice as a research 
hemiust ! rigeer n and industrial 
iemicals salesn manage! t product 
lopment and rector of research and 


pmnen 


Cooper-Bessemer Adds Moore to 
Chicago Office as Sales Engineer 
R | M re has been ap] inted sales 


nee in Ihe ) fessemer Cor 
Chicag 
At the Chi 
he will 
his efforts t 
mecring 
of diesel 
nes ill and 
ompressors 
or manutacturing 
and 
tions in the Midwest 
I: 


eral years, M yore 


chemical opera 
1 } 
r the tast sev 


has been engineering 
the application 
compressors to es 


Moore sentially ever type 


ndustry 
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Four Promoted by Timken 
As Lilley Replaces Eppler 


promotions in the steel and tube 
l sales, 1} Pir ken Roller Bear 
mpany, Canton, Ohio, have been 
fT 

l trom mat 

in Houston 
"s district of 
L. W. Eppler, 
, . 


automotive 


' +} } 
‘ S ! 


> manage f 
fice, Detroit. Lilley 
ned t Start s 

ng company 
dl tt 


replaces 


f the Houston 


{ rporati 
by Raybest 


Pacific Process Pumps 


sf 


; ly swatters ! 





|, TOP DISCHARGE, 
E 


IN, TOP DISCHARGE, 
STAGE 


, TOP DISCHARGE, 


% Custom fabricated from properly chosen materials to perform 
their tough jobs, Pacific process pumps give a mighty assist in the 
production of insect sprays, detergents, antiseptics and a host of 
other products that safeguard health and give comfort to mankind... 
thus in a sense becoming “modern fly swatters!’ The widespread 
use of Pacific process pumps for heavy-duty assignments in the 
petro-chemical industry is conclusive proof of Pacific's ability 
to perform continuous service with sustained economy. 


Pacific single-stage Types SVC and SEC handle liquids from sub-zero 
to 800°F., 15 to 1,600 gpm, 500 to 600 psig, discharge pressure, 
differential heads up to 600 feet, speeds to 4,000 rpm. Two-stage Type 
RVC pumps liquids from sub-zero to 850°F., 50 to 600 gpm, discharge 
pressure to 600 psig, differential heads to 825 feet, speeds to 

3,600 rpm. For further details, write for Bulletins 101 and 108 


BS 5 
pe ? J ° 
Atltaton ¢ ; HUNTINGTON PARK, CALIFORNIA 


s 
Export Office: Chanin Bidg., 122 E. 42nd St., New York 


Offices in All Principal Cities 
cPe9 





Advertisers in the October Issue 
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Pacific Coust Koray Co 
Pumps, I 
i Tube Co 
Page Meel A Wire Division 
American Chain & Cable Co 
Imer Thermometers, Ine 
iry & Machine Co 


They’re in The Refinery Catalog Pee cmp Div iaion 


A Chemical Corp 


* The asterisk preceding name of advertiser eam ae 
indicates that detailed data on products and Pulbedeinhin aiear Wacha, tue 


Phillips Petro fo 


services of the firm will be found in The Piatecalt Bpivteles 


1953 Refinery Catalog - _ y hang — turing Co Ine 


The Wm. Powell Co 
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J. ©. Pritchard & Co 
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KNOW YOU’RE RIGHT! 





Men in the petro-chemical industry who specify 
Pritchard cooling towers have the satisfaction of 


knowing they have made the right decision 


How do they know? First, Pritchard experts consult 
with them on exactly what is needed for the 
specific cooling job. Then, experienced Pritchard 
engineers help them select the right tower for 
that job the unit with the proper capacity 
and design for efficient operation maximum 
water-saving. Finally these men know they can 
depend on Pritchard to deliver such a tower 
because of Pritchard's acknowledged reputation for 
building reliable, rugged, quality units and the 
unconditional guarantee that Pritchard towers 


will perform as specified 


You'll know you're right, too, when you consult 
Pritchard—a founder member of the Cooling 
Tower Institute—about your cooling needs 

Look in the classified section of your telephone 
directory for your nearest Pritchard representative 
or write direct to Pritchard's General Offices, 


Kansas City, Missouri 


You're right again when you specify a Pritchard 
QUINTAIR® air-cooled heat exchanger for 
dependable, efficient cooling or condensing 

of liquids, gases or vapors. Quality con 

struction assures long, trouble-free 

service . skillful design makes all 

parts that may re quire atte ntion readily 

accessible for easy maintenance 


* Registered Trade Name 





J.F. Pritchard & Co. 


ENGINEERS @ CONSTRUCTORS @© MANUFACTURERS 


Industry's Partner for Progress 





Cooling Towers Dept. 324 210 West 10th Street, Kansas City 5, Mo 


Specialized Heat Exchangers < DISTRICT OFFICES: CHICAGO * HOUSTON © NEW YORK 
Ges and Air Treating Equipment PITTSBURG © ST. LOUIS © TULSA 


Construction and Processing Facilities 





the Petroleum Industry 
Prefers HARTZELL 


Cooling Tower ‘Fans 


Nearly every Hartzell cooling tower fan 
installed since the introduction of the Hartzite 
plastic blade in 1941 is still im service. 

This proven dependability explains why the 
plant which has had experience with one Hartzell 
fan will almost invariably insist on more 
Hartzells as other fans need replacement. 

Fabric-base Hartzite plastic was developed 
especially to meet the rugged requirements 
of the petroleum industry. It is unusually resistant 
to corrosion and abrasion. Durability and resistance 
to corrosion are constant throughout the blade. 

Hartzite absorbs vibration. Its strength is many 
times that necessary to withstand normal stresses. 

Hartzell cooling tower fans with Hartzite blades 
are available in sizes from 10° to 22’. Smaller sizes are 
made of aluminum alloy. The welded steel hubs have an 
extremely high safety factor. Blade adjustment, to change air 
delivery, is easily made, All hubs are dynamically balanced 
and all blades are balanced against a master blade. 

You no longer have to rely on claims, Performance 
has proven that Hartzell makes the cooling tower fan 
Recognition of Hartzell’s superior resistance to corrosion 
and mechanical damage is found in the increasing 
frequency with which cooling tower operators 
specify simply “Hartzell fan 

Send for Bulletin 15034 


HARTZEUL 


Y, y?* v. of Castle Hills Corp 


Name 
Cempany 
Street & Number 


City & State 
if student, check here for special information [] 

















Dept. R 


PIQUA, OHIO 


PROPELLER-TYPE FANS 7 BLOWERS 
ROOF VENTILATORS © UNIT HEATERS 


ENGINEERING OFFICES IN PRINCIPAL CITIES 


PeTRoLeUM REEFINI 





BEHIND 
THESE 
PRODUCTS.. 


..are 40 years of 
Continuous Advancement 
in Fabrication 





@ Operating under a code of 
strict compliance to 

every specification, 

Wyatt Metal & Boiler Works 

is fully able to fulfill 

the most exacting requirements 


of any job, any size. 


Forty Years of continuous 
advancement and expansion 
finds Wyatt's capable of 
shouldering all responsibilities 
for the satisfactory completion 

, and erection of your work. 


e 


MANUFACTURERS ERECTORS StnMCE 1913 





Covering the 


REFINING 


YOU CAN COUNT ON CONTINENTAL 


for Quality and Sowice 


Experienced engineers and service specialists, 
offering equipment and supplies of proved quality. 
That's what you get when you count on Continental. 





